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BRIEFLY TOLD. 
aaa eer : 

Opp ManirestaTioxs Over Gas SuPPLY IN THREE Eastern Cir- 
1x8.—The residents of the ‘‘ effete East” have hitherto had the credit of 
dealing fairly with those who supplied them with anything they were 
inclined to use for their sustenance, comfort or pleasure—no matter 
whether the sellers were incorporated companies or individuals who 
elected to engage in commerce without the “‘ safety ’’ which is supposed 
to follow the seal of the State, when that seal is put upon the papers 
filed with the authorities who dwell officially in capitols—provided that 
the selling company or individual kept within the letter of its agree- 
ment, or his circumstance in the market, so far as the prices of his 
wares could be determined by the supply of that which he sells was at 
his command, or so far as the money owned by his customers could en- 
able them to purchase. Perhaps we could have stated the above some- 
what lengthy and breath breaking proposition in easier fashion by writ- 
ing it down that the company which kept its faith with the State, and 
the individual who regulated his prices from the conditions of supply 
and demand which prevailed in his district, have heretofore been re- 
spected in the East; but whether so or not, the fact remains that those 
who buy in this section of the country are seemingly fast approaching 
the belief and practice that ruled the ‘‘ White Companies” of the days 
of yore. It is not now with the buyer whether he shall pay for what 
he needs, nor that he shall respect the promise that he made to the 
seller, but it is with him how shall he obtain, without any payment, if 
possible, that which his neighbor has and that he needs, but has not. 
We have had put before us within the last few weeks three pretty good 
examples of this sort of thing, perhaps the most striking of which is in- 
stanced in the action of the Providence (R. I.) City Council, whose 
membership are wrestling with a desire, as shown in their adoption of a 
resolution to do a ‘‘ whole Jot” of investigation respecting price and 
quality of gas distributed in that city, to overturn the contract now ex- 
isting, and to exist for several years, between the city and the Provi- 
dence Gas Company. The average Providence Alderman of to-day be- 
lieves that the Company ought to be forced to sell its product for $1 per 
1,000, although his fellows of two or three years ago determined that 
the schedule of scaling rates then adopted to rule during the contract 
was more than fair. Providence and the spirit of Roger Williams are 
supposed to be co-equal, but it would be a poor observer of to day who 
claimed that Providence is not outstripping its spirit. Under the exist- 
ing agreement between the city of Providence and the local Gas Com- 
pany the latter paid last year to its “‘ protectors,” in taxes (including the 3 
per cent. return on its gross sales of gas), a sum amounting to $70,000, 
which is a larger sum pro rata than that paid into the Providence 
treasury by any other corporation or individual in the named city. If 
agreements go, and in the Providdace case at notice they must for some 
time to come, we submit that the Providence Gas Company ought to be 
blessed by the Providential Aldermen of_that city, rather than that it 
should be banned by the ‘“‘gentlemen”’ whose rotten political courses 
can only be yearly stayed by the administering of a dose of blackmail. 
Of course, it is but a manifestatiom of rotten politics—backed possibly 
by the dying beseechment of the Narragansett Electric Light Company 
—but the fact remains that one of the three odd manifestations over 
gas supply in the East is in evidence in Rhode Island’s handsome chief 
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city. The second instance of this manifestation is shown in the 
Charlestown district of Boston, where the Charlestown Improvement 
Association, early in October, met in solemn conclave and voted that 
the price of gas there was too high—by way of contrast, we do not seek 
to have it implied that the Improvement Association is on a par- 
ity with the Providence Common Council (for the former is un- 
doubtedly impelled by motives other than blackmailing), but we do goon 
record as saying that the result sought to be reached by each is identical. 
The Improvement Association asked that the Charlestown Company 
(the average price received by it for gas sold during the fiscal year ended 
June 30, 1894, was $1.46 per 1,000 cubic feet) be obliged to cut its selling 
rate to $1 per 1,000, the ‘‘ Hurleyites,”’ or favorers of the motion, assert- 
ing that the Charlestown district should have its gas as cheap as that 
sold in Boston proper—or at the rate of $1 per 1,000. No attention was 
paid to the disparity in output between Boston proper and the Charles- 
town district (the difference is that existing between an output of 23 
thousand millions and one of 90 millions), nor was any consideration 
given to the promise by Treasurer Neal, of the Charlestown Company, 
that, with January Ist, 1896, the rate would be eut to $1.25. The Im- 
provement Association, “‘ rising superior to the occasion,”’ determined 
that $1 gas was their aim, so they would try to hit that and nothing 
else. Wherefore, we have the second odd Eastern manifestation; nor 
does the second instance in effect differ from the first, save that it is the 
echo of the prating of fools rather than the shrieking of the unfed 
political vulture. The third odd manifestation is displayed in Hartford, 
Conn., where the eccentricity of the kickers against the City Gas Light 
Company is either born of the assinine or is to be charged to the gentle- 
men who have been and are engaged in the losing game of trying to 
reap a profit out of supplying electric currents at prices that are inade- 
quate to sustain the operation. Hartford, notably amongst American 
cities, has been for years the place where good gas was sold at low fig- 
ures ; still of late the daily press there has lost no opportunity to charge 
the Company with this, that and theother disregard of its duties and its 
blindness to the needs of its customers. If the complainants of and in 
the press merely took the trouble to visit the site of the gas works, there 
to look over the unique and daring plan of rebuilding the Hartford 
Company’s plant that is being carried on by Mr. Harbison and his 
associates, which work has not resulted in any interruption to the gas 


supply of the city, they would eease complaining or scoffing only to 
give due credit to the quick life of the Company they had been reviling 
as slow, if not inert. owever, we imagine our expression of belief 
that the Hartford electricians are at the foot of the kicking going on 
against the Hartford Gas Company is so near to the truth of their stand- 
ing in the premises that we need look no further to find the other cause 
for objection. 





OBITUARY NOTE, THE HON. ROBERT SHERRARD.—In the quiet hours 
of the morning of the 8th inst. the angel of death hovered for a moment 
by the bedside and called from among us one of our most honored 
citizens, the Hon. Robert Sherrard, who peacefully passed away, sur- 
rounded by his family. He had been sick for less than a week, and all 
that medical science could do to save his life was of no avail. 

Mr. Sherrard was born at Rush Run, Jefferson county, Ohio, June 
9th, 1823, and so was in his 73d year. He was of Scotch-Irish ancestry, 
from whom he acquired those distinctive characteristics of the race— 
pluck, perseverance, and, above all, energy—which made his life so 
successful, and a shining mark for the younger generation. 

In his earlier days Mr. Sherrard worked on his father’s farm, and, in 
the fall of 1840, became a student in the Grove Academy, Steubenville, 
walking in and out from his home daily. He continued at school until 
September, 1845, except at the intervals when he was engaged in teach- 
ing school. In October, 1845, he began to read law, which study he 
pursued until October, 1848, at which time he was admitted to practice 
by the Supreme Court of Ohio, and began the practice of law. Later 
on, in 1850, he formed a partnership with the late Judge John H. Mil- 
ler, and in 1861, on motion of the Hon. T. D. Lincoln, he was admitted 
to practice in the United States Supreme Court, being sworn in by Sal- 
mon P. Chase, then Chief Justice. In 1863 he retired from the prac- 
tice of law and bought out the Mechanics Savings Bank, and com- 
menced banking under the firm name of Sherrard & Co., the late Mr. 
Thos. L. Jewett, of the Pennsylvania Lines, being his partner. This 
firm continued until October, 1865, when he was induced, reluctantly, 
to change to a National Bank, continuing as its President until the fall 
of 1868, when he became dissatisfied, and, by consent of its stockholders, 
he closed up the business, paying them a premium of $60,000 on their 
original investment of $150,000, besides the 10 per cent. dividends that 
had been paid annually. On October Ist, 1868, the banking firm of Sher- 
rard, Mooney & Co, was founded, and has since continyed doing 
business, 








Mr. Sherrard was an active business man up to the date of his sick- 
ness. In 1870, while a Director of the P. C. and St. Louis Railway 
Company, he was appointed Chairman of the Committee on Reorgan- 
ization of the finances of that Company, and was also appointed its 
financial agent, with offices in New York city. He removed with his 
family to New York, April 1st, 1870, and shortly thereafter organized 
the New York Transfer Company with a capital of $600,000. He was 
elected its Treasurer, and, in 1873, its President and Treasurer, which 
positions he held until 1878—he continued on its Board of Directors 
until relieved by death. During his residence in New York he was 
elected President of the American National Bank, of New York, which 
position he held until he resigned, to return to Steubenville in the fall 
of 1877, to look after some business interest which was left without an 
interésted party to manage its affairs, owing to the death of Col. Geo, 
W. McCook. 

On his return to Steubenville, Mr. Sherrard was elected President of 
the Steubenville Coal and Mining Company, which position he held 
up to the time of his death. In 1879, after the death of Dr. Thomas 
Johnson, Mr. Sherrard was elected President of the Steubenville Gas 
Light and Coke Company (since reorganized into the Steubenville Gas 
and Electric Company), in which office death found him. In 1881 he 
was one of the organizers of the Steubenville Pottery Company, which 
has proven so successful, and is now giving employment to nearly 300 
persons. 

Politically Mr. Sherrard wasa staunch Republican, loyal to his party. 
In the fall of 1861 he was elected a member of the Ohio State Senate, 
from the counties of Jefferson and Columbiana, and during his term of 
office was appointed on four of the regular committees as Chairman, 
which positions he filled with honor to himself and credit to his party. 

He was chosen a delegate to the National Convention, at Phila- 
delphia, which nominated Col. John C. Fremont, and was one of the 
committee from Ohio to wait on himin New York to inform him of the 
nomination. He was chosen a delegate to the Baltimore Convention, 
in 1864, which nominated Abraham Lincoln for his second term, and a 
delegate to the Chicago Convention which nominated Benjamin Har- 
rison, in 1888. He attended all the OhioState Conventions since 1854, 
and was an ardent supporter of the party. 

For the past 35 years Mr. Sherrard has been honored by numerous 
National and State appointments, the last of which was tendered to him 
in 1893, when Governor McKinley appointed him a member of the 
Board of Trustees of the Asylum for the Insane, which is being built 
near Massillon, Ohio. He was elected President of the Board, and had 
been devoting much of his time for the past two years to the work of 
directing its construction. 

During the civil war he rendered valuable services to the govern- 
ment, on the outbreak of which, in 1861, he took an active part in rais- 
ing the first companies enlisted in Ohio. During his life Mr. Sherrard 
took an active interest in educational matters, serving for 17 years as a 
member of the Board of Education, and, from 1853 until relieved by 
death, he was a member of the Board of Trustees of the College endow- 
ment fund of the Presbyterian Church, which Board managed the affairs 
of Washington College, Washington, Pa.; and as a reward for his long 
and faithful services as Trustee of that College, the Honorary Degree 
of Master of Arts was conferred upon him by it in 1863. 

As said in the JOURNAL a week ago, deceased was a prominent and 
valued member of the Ohio Gas Light Association, in the proceedings 
of which he always took a lively interest. 

In the death of Mr. Sherrard, Ohio has lost one of its honored citizens, 
who could always be counted on to do what was in his power to ad- 


vance the interest of the State and of his fellow man. Deceased leaves a 
wife and seven children, to mourn the loss of a kind husband and 
affectionate father, who was ever ready to give them good advice and 
assist them along the honored walks of life. 

The funeral services, which were held on the afternoon of the 10th 
inst., at the First Presbyterian Church, were very largely attended by 
citizens in general, and also by a great many noted attendants from 
abroad, among whom were Governor McKinley, Secretary of State S. 
M. Taylor, State Treasurer-elect S. B. Campbell, and Dr. A. B. Rich- 
ards, of Columbus.—J. G. 





Notrs.—The Board of Street and Water Commissioners, of Jersey 
City, N. J., will open bids for the public lighting of that place at 2 P.M. 
today. ihe Consolidated Gas Company, of New Jersey, has as- 
sumed charge of the Long Branch works, and we think it is fair to sa 
that the same concern is also in possession of the Asbury Park plant. 
If the plans for the supply of gas along the southeast New Jersey coast, 
as contemplated by the Consolidated Company, are carried out, the ven- 
ture is certain to be a profitable one. The only handicap to this result 
would seem to be over-capitalization.——Mr. A. C. Humphreys is to be 
Manager of the gas works at Syracuse, N.Y., under the new proprietor- 
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Novelties in the Gas Lighting Field. 


——— 


|Abstracted by the Gas World, from an article by Dr. H. Bunte, of 
Karlsruhe. } 


During the past few months we have had the discovery of new ele- 
ments in the air, theindustrial production of calcium carbide and acety- 
lene, the discovery of great quantities of the rare earths for mantles, 
the synthesis of lighting gas, or its carburation by benzol. 

Argon.—The discovery of argon, when first declared, awakened con- 
siderable doubt, for so many investigators have been at work at the at- 
mosphere for so many years. The ordinary impurities of the air were 
all well known; its microbes, its ozone, had all been examined; but 
there was no thought of there being a new element in the air which had 
not been found in any mineral. One observed fact had, however, put 
the discoverers on the track. Lord Rayleigh had found that nitrogen 
from the atmosphere was always heavier than nitrogen from pure 
nitrogen compounds. This led to the suspicion that in the at- 
mosphere the nitrogen was really a mixture of pure nitrogen with 
a heavier gas; and this gas was discovered on absorbing atmospheric 
nitrogen with red-hot magnesium or lithium. A residue was left un- 
absorbed, which was a heavier gas than nitrogen ; and this gas is, like 
nitrogen, so inert that it had always been reckoned as nitrogen in all 
analyses. This gas gives, in a Geissler tube, a light whose spectrum is 
quite different from that of pure nitrogen—it is more soluble in water. 
It cannot yet be said what part, if any, argon playsina flame. It 
seems clear now that argon is not an allotropic modification of nitro- 
gen, but is a genuine new element. It cannot be called a rare element, 
for though it makes up only 1 per cent. of the atmosphere, its total 
quantity is immense. Nitrogen does not exist in any primitive rocks, 
and is, as a rule, only found at all in minerals (such as coal) where 
these have been derived from some form of living being; but, most 
curiously, some few minerals, especially of the uranium ore order, con- 
tain both nitrogen and argon, and give them out at a red heat, or upon 
treatment with acids. The gas given out had hitherto always been 
looked upon as nitrogen. But more than that, this gas contains an- 
other gaseous element, helium, which had never been found upon the 
earth, and was only known as a constituent of the atmosphere of the 
sun. 

Rare Earths.—Ten years ago these oxides were hardly to be seen, ex- 
cept as chemical curiosities, and the price of thorium was about 37 
cents a grain. The minerals containing them were first investigated 
about the end of last century, and were mostly from Sweden. In cer- 
ite Mosander found ceria ; then in the same mineral he discovered lan- 
thania, and afterwards didymia; and afterwards a considerable number 
of these oxides were discovered. Their property uf brilliant incandes- 
cence, when heated, has been very long known ; but it was not of any 
particular interest until Auer von Welsbach took it up. When he had 
done so the minerals were found to be much more widely spread than 
had been supposed. Whole geological formations are found, in Amer- 
ica, to contain them in small quantity. Monazite, which is a phosphate 
of cerium and lanthanum containing 2 to 4 per cent. of thoria; has 
been found in quantity in Connecticut, in South Carolina, in Brazil, in 
the Ural mountains and in Australia; and, curiously, it is mostly asso- 
ciated with the neighborhood of gold, so that monazite sand, which is 
very heavy, was quite well known to gold-dust washers. But in Au- 
gust of last year 65 tons of this sand was obtained in the United States 
alone ; and the output is increasing. At first all went to the Welsbach 
Companies, but now there are other works which prepare the pure 
salts, and thus there is a market which regulates the prices. The prices 
of monazite have come down from 20 or 25 cents to 6 or 6} cents per 
pound, and a firm in Amsterdam offers to supply 20,000 tons perannum 
at 9 cents per pound. At this price the mere value of the thoria in a 
Welsbach hood would 0.036 cent ; the cost comes in in the difficulty of 
working up the mineral, and therefore we cannot look for any reduc- 
tion in price through cheapening of the raw material. Then, is there 
enough raw material in sight? There would seem to be, for the quan- 
tity which the Amsterdam firm is ready to supply per annum would 
make 1,200,000,000 Welsbach mantles a year, which seems more than 
ample. We need at present smaller Welsbachs of, say, 20-candle pow- 
er... These, with penny-in-the-slot meters, would give a very cheap 
light, and would keep down the rising price of petroleum. 

In spirit Welsbach lamps, for 20 to 22 candles, the consumption per 
hour is about 1,200 grains of spirit of 96 per cent.; and at the price [in 
Germany] of 37-cents per gallon, this comes to about 0.0576 cent per 
hour. The lamp still needs improvement; but in it a blue spirit vapor 


flame acts upon an ordinary Welsbach hood, Externally it looks like 





an ordinary petroleum lamp, and the fittings can be screwed into the 
head of any such lamp. Naphtha vapor lamps and benzene vapor 
lamps are also made for the same purpose. 

Acetylene.—{History given]. The Neuhausen-on-the-Rhine works 
and the Bitterfield works both supply carbides at 12 cents a kilogramme 
($127.75 a ton). The calcium carbide is sealed up in cases of 11 to 22 
pounds ; the aluminum carbide, which is a powder, and is much less 
easily decomposable by moisture, does not need such precautions. The 
commercial carbide contains from 50 to 65 per cent. of pure carbide, 
and in all calculations this ought to be kept in view. There is in the 
flame no blue whatever, the gas burns at once, and this is the basis of 
Professor Lewes’ theory [explained]. The gas can be very readily con- 
densed, and the Mannheim Chemical Industry Company is now sup- 
plying it in the liquid form in steel cylinders. The light in this form is 
not very cheap, but is beautiful. For enrichment the prices of carbide 
and acetylene are too high ; and the advantages of non-condensability, 
which acetylene possesses, are somewhat too remote. 

Benzol Enrichment.—This is now a good deal employed in England 
and in France, as well asin Germany. It is the natural means for en- 
riching coal gas, and, at present prices, it is still the cheapest, for it is 
cheaper to benzol-enrick gas from poor coal than it is to make rich gas 
direct. Experiments have lately been made, on the large scale, in 
Munich, and by the Dessau Company. In Munich the whole enrich- 
ment is now being done by means of benzol, for they find benzol cheap- 
er to use than cannel ; there is more gas to the ton, and air purification 
is facilitated (1 per cent.) There now seems little fear of a rise in the 
price of benzol. The 1 per cent. of air does not now lower the lighting 
power, while the purifiers last longer. The benzol is steam heated to 
77° F., and 21.5 lbs. of benzol are evaporated per hour into about 25,000 
cubic feet of gas. At 55.4° F. some 7} lbs. of benzol would evaporate 
per hour ; and at 118.4° F. about 110 lbs.; so that the supply of benzol 
to the gas is under prompt and ready control, which is not the least of 
the advantages of the process. Herr Schilling gives the above results, 
and says that no difficulties or disadvantages have been met with. They 
may be got into the gas by the most various methods ; the main thing 
to see to is the quality of the benzol. Fifty per cent. benzol, half of 
which evaporates below 212° F., generally contains too much toluol, 
etc., the right kind to use is 90 per cent. benzol, which is, after all, not 
very much dearer than the other. The quality of the benzol supplied 
should be kept under observation by means of simple distillation tests. 








Methods of Heat Insulation. 
Paes ass 

In our issue for November 11th (page 782), under the heading ‘‘As- 
bestos for Pipe Covering,” is given a resume of the discussion which 
followed the reading of a paper, by Mr. John A. McConnell, before the 
Engineers’ Society of Western Pennsylvania, on the subject of ‘‘ Heat 
Insulation, with Notes on Asbestos.” From inquiries received by us 
respecting one or two points in the discussion, we believe the following 
abstracts from Mr. McConnell’s paper will be of interest : 


* * * Almost all the coverings now being made by reputable man- 
ufacturers are good non-conductors, and the question of their relative 
non-conducting power is not nearly so important as is the question of 
permanency. 

In addition to the reputed tests so largely advertised, experiments 
have been carried out in the engineering department of a number of 
our leading colleges, todetermine the heat insulating power of different 
classes of coverings, and the results announced have been very con- 
flicting. Most of the tests have been by condensation, in substantially 
the same manner, as follows—from the main pipe there branches-afnum- 
ber of smaller pipes of the same size and length, each insulated with a 
different covering ; the free end of each pipe is lower than the main, 
and the water is drained from each and weighed to determine the rela- 
tive condensation in a specified time, the condensation in the main pipe 
being drained off separately. A carefully conducted test at the Univer- 
sity of Michigan, under the direction of Prof. Cooley, showed in favor 
of hair felt. A similar test at our Pennsylvania State College showed 
mineral wool to be the best non-conductor ; and while I have not the 
report, I have been credibly informed that a test at Cornell University 
showed wood felt lined with asbestos paper in a favorable light. In 
some of these tests asbestos coverings have come out ahead, and magne- 
sia in others. 

Many of these tests have been conducted by gentlemen of reputation 
and honor, and were doubtless thoroughly honest. My experiments 
have shown that different pipes, all insulated with the same material, 


will at times show, by condensation tests, almost as varied results as the 
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college tests have shown in pipes covered with different materials. More 
water may be carried from the main with the steam into some pipes 
than into others, and there are so many things that may modify the re- 
sult of such tests. 

The average result of all these experiments, coupled with my contin- 
uous experience in the business these many years, and with 25 or 30 dif- 
ferent varieties of material, convinces me that coverings can be made 
either of hair, wool, asbestos, wood pulp, mineral wool, infusorial 
earth, carbonate of magnesia, chalk, gypsum, and compounds of these 
and other materials, that will all be so nearly alike in non-conducting 
power that a slight change of condition will turn the scale for or 
against either. 

While there is question what particular covering may save a few heat 
units more than some other covering, there is no question about the 
great difference in loss from a bare boiler as compared with an insulat- 
ed one. 

The experiments of Peclet givethe following as the conducting pow- 
er per square foot of four materials, difference of temperature 1° F.: 


Copper.......... 515.000 heat units per hour. 
MN i ek 233.000 3 - 
Ordinary stone.. 13.680 o ” 
Powdered chalk. .869, or less than 1 heat unit. 


Hence copper conducts 593 times as much heat as the chalk, iron 268 
times as much, and even ordinary stone 15 times as much ; hence why 
should covering manufacturers quibble so much about a half dozen 
heat units of difference when the difference between the covering and 
the iron steam pipe is counted by hundreds of heat units; of course, 
poor non-conductors must not be used, as their necessary thickness will 
so increase the radiating surface as to neutralize their non-conducting 
power. I purposely used chalk in illustration, because it is very simi- 
lar to the three materials that are being most largely used in combina- 
tion with asbestos in making high temperature coverings—these are in- 
fusorial earth, carbonate of magnesia and gypsum, each dependent for 
its strength largely upon the asbestos incorporated with it. 

Porousness is one of the necessary qualities of good non-conductors, 
and this porousness necessarily tends to weakness, hence clothing for 
steam pipes, like the clothing we wear, is liable to wear out. Means for 
counteracting this natural weakness and for making coverings perma- 
nent is the one thing now needed. I am thoroughly convinced that 
there is only one practicable way to render coverings really permanent, 
and that is to strengthen them by reinforcing with iron. Iron can be 
so incorporated in the body of the covering that the atmosphere cannot 
reach it ; the life of iron thus protected from the atmosphere is almost 
unlimited, and thus situated it will hold the covering in place indefin- 
itely, making it really permanent. 

I have known this a long while, but I have never been able to intro- 
duce it to the public on account of the largely increased cost ; when I 
increase my price enough to justify this improvement, other parties get 
the contracts, but the paying of this additional cost is, in the end, the 
very best of economy, for coverings thus strengthened with iron will 
last five or six times as long as any of the coverings now in general use. 
The iron, being protected as indicated, need not be of sufficient thick- 
ness to affect the non-conducting qualities of the covering. 

A high degree of permanency is attained by using 1-inch thick of any 
of the well known mineral coverings, and outside of this from a half- 
inch to an inch of wool-felt paper, made into solid tubes and securely 
fastened over the mineral coverings. 

Felt paper pipe coverings, while excellent non-conductors, have here- 
tofore failed of permanency because they were placed so near the hot 
pipes that they were gradually burned up. With an inch of good 
mineral insulation next to the pipe; this charring weakness of the felt 
paper is entirely overcome, and the paper tubes being very strong will, 
if properly fastened, hold the magnesia, asbestos, or other mineral cov- 
ering in place two or three times as long as it would otherwise remain. 

Less than an inch of mineral under the paper will not protect it, 
hence this plan means substantially two coverings and adds materially 
to the cost, and I do not believe it is possible to make heat insulating 
coverings permanent without making the first cost more than it has 
heretofore been, but by increasing the cost they can be made perma- 
nent. ° 








The Rating and Behavior of Fuse Wires. 
—a . 
Prof. W. M. Stine and Messrs. H. E. Gaytes and C. E. Freeman, 
at the October session of the Am. Inst. of Electrical Engineers, reported 
some elaborate experiments on fuse wires made at Armour Institute, 











Chicago. In the experiments undertaken it was considered best to 
adopt not more than two brands of wire for all the tests, rather than to 
employ a large number of varieties ; other investigations have shown 
that various makes of fuse wires closely resemble each other in behav- 
ior, and that the conclusions obtained with one wire may be accepted 
as true for all. In the first series of tests two classes of porcelain cut- 
outs were employed; one was an open porcelain or main line block, 
and the other of the closed porcelain or K. W. type. In the latter, 
which has recently been very properly condemned by the underwrit- 
ers, the 10. ampere size has .a space of only one-half an inch between 
the terminals, and a fuse blowing under 20 amperes invariably estab. 
lishes a vicious are accompanied by such an explosive violence as to 
frequently shatter the block. The terminals of the open block are fur- 
ther apart, but a pronounced fault in their construction is that the ter- 
minals are let in flush with the surface of the porcelain. In nearly all 
types of porcelain fuse blocks the terminals are too close together in 
small sizes, the fuse often rests on the top or base, and the mechanical 
construction is very poor. 

The tests with the above two types showed their unreliability; and also 
demonstrated the imperfect rating of one of the two fuse wires used. 
In a second series of tests an open 8-inch fuse block was adopted to 
avoid all cooling effects from the terminals. The tests showed a great 
variation in the time of blowing. 

The blowing of a fuse is stated to be not immediately an electrical 
act. The current fuses the metal, the cross section is reduced at son e 
point due to gravity, unequal expansion and sweating ; the heat in con- 
sequence intensifies at this point, and a globule falls, breaking the cir- 
cuit and establishing an are which soon burns out the fuse. 

It was found that fuse wire of small diameter more nearly approaches 
the ideal condition, and recommended that to guard against excessive 
currents of short duration, such as motors are subject to when operated 
on street railway and power circuits, multiple fuses be used ; a fuse of 
four pieces of 5 amperes each would, for example, prove two or three 
times as sensitive as one piece of 20 amperes. As the sluggishness of 
large fuse wires may be due to the action of the outer layers, which, 
with the oxide coating, prevents the fuse from breaking, a thin ribbon 
should prove more sensitive than a round wire. : 

Tests with long lengths of wire revealed some actions which may ac- 
count for the lowering of the fuse point by use. In one wire, with the 
current just below the fusing point, the fuse was found to ‘‘sweat” and 
the oxide film broke in places to allow the molten interior to ooze out. 
When the current was shut off, the globules were drawn in, leaving 
the wire pitted. A second fuse wire was found to be remarkably plastic 
and free from an oxide film, but it sagged badly and twisted, showing 
a high coefficient of expansion : as a result it was drawn out and the 
cross-section reduced. When used vertically the metal floated until a 
large globule formed, a rupture occurring just above this. In the case 
of German silver fuses, the sweating resulted in partially breaking up 
the alloy, the zinc seeming to melt out from the nickel and fusing with 
the copper, forming globules of brass. This was so marked that it 
would render such fuses too uncertain for use in all but the smallest 
diameters of wires. 

The experiments showed that the usual rating of fuse wires in ampere 
carrying capacity is practically valueless and should be discontinued. 
The proper designation for such wires would be a table of carrying 
capacities for the lengths ordinarily employed. For example, a 10-am- 
pere wire 8 inches long fused in 30 seconds, with 15 amperes ; with 35 
amperes in a length of one-half inch in a covered fuse block ; and with 
25 amperes in an open block with a length of jth of aninch. Accom- 
panying each spool of one of the wires was a steted carrying capacity 
for a given length, but this is not sufficient, for it furnishes no guide for 
other lengths. 

Copper fuses were found to be more sensitive than alloy fuses ; in 
the tests they reached a red and even white heat, while the other fuse 
wires scarcely reached a perceptible glow. Metals in general which 
can be worked to a nearly white heat will prove more sensitive, since 
the slight increase of heat will make them highly fluid, and ruptures 
will promptly occur. The practice, therefore, of using copper in street 
railway circuits for limiting the fuses seems justifiable. The tests in 
general showed the desirability of working fuses at a red heat for nor- 
mal maximum loads, but this is declared to be a question that must 
eventually be left for the underwriters. German silver was found to 
offer no advantages in large sizes, and it deteriorated more rapidly than 
any other wire tested. A copper fuse inclosed in a fiber tube is recom- 
mended for electric lighting and power circuits. 

In testing the influence of fatigue on a wire, long lengths of two dif- 


ferent fuse wires had a current passed through them for seven hours, 
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and it was found that one experienced a positive and the other a nega- 
tive fatigue. It was found that nothing was gained by cleaning fuse 
wires, but rather that the thin film of grease deposited during the draw- 
ing of wire was rather an advantage. It is added, however, that some 
coating not affected by heat, and reducing radiation, would doubtless 
increase the stability and sensitiveness of fuse wires. 

A singular phenomenon was noticed when 8-inch test pieces of one 
of the wires were blown horizontally in a test block. The arc would 
usually occur at the same place near the center of the fuse, and when 
the time was within six seconds the entire piece would be shattered into 
approximately equal lengths, varying from $ to } of an inch, according 
to the current employed. The length of these pieces varied with the 
strength of the current, and the uniformity of the results was noticed 
throughout the tests. The entire fuse to within a short distance of the 
terminal seemed to explode into fragments simultaneously with the 
formation of the are. Practical conclusions of the tests are given as 
follows : 

1. Covered fuses are more sensitive than open ones. 2. Fuse wire 
should be rated for its carrying capacity for the ordinary lengths em- 
ployed. When fusing a circuit, the distance between the terminals 
should be considered. 3. On important circuits, fuses should be fre- 
quently renewed. 4. The inertia of a fuse for high currents must be 
considered when protecting special devices. 5. Fuses should be operated 
under normal conditions to insure certainty of results. 6. Fuses up to 
5 amperes should be at least 14 inches long, one half inch to be added 
for each increment of 5 amperes capacity. 7. Round fuse wire should 
not be employed in excess of 30 amperes capacity. For higher currents 
flat ribbons exceeding 4 inches in length should be employed. 








The Electric Lighting Plant of the Philadelphia 
Station, P. & R. R. Co. 


co 


Main 


A feature of the technical sessions of the last annual convention of 
the American Society of Civil Engineers was the paper, by Mr. Joseph 
M. Wilson, C.E., the theme of which was the ‘‘ Philadelphia and Read- 
ing Terminal and Station in Philadelphia.” The author, who treated 
his topic in a most exhaustive manner, had the following to say respect 
ing the electric lighting of the yards and the mammoth station struc- 
ture : 


Arce Lighting Plant.—The are light plant has a total capacity for 
operating 300 2,000 nominal candle power arc lamps in 10 circuits, with 
a maximum of 30 lamps on each circuit. The lamps in the train shed 
are suspended over each platform, at distances apart of 50 feet, with the 
are 16 feet above the floor. The conductors run across the shed, 28 feet 
ubove the floor, and are stayed over the center of each platform from 
the front to the rear of the shed with phosphor-bronze wires of No. 12 
B. and 8. gauge. The lamps on the line of the road are erected on poles, 
with the are placed 30 feet above the track level, and between Arch and 
Callowhill streets are spaced generally 100 feet apart on each side of the 
road. The lampsare located so as to also illuminate the streets passing 
under the road. On the branch lines the lamps are located on the right 
of the outbound track, at distances apart of about 125 feet. 

The tracks are served by five circuits, but the lamps are so connected 
that two of the circuits may be cut out and yet leave a sufficient num- 
ber of lamps in service to operate the road. The poles for the road lines 
are of Michigan pine, 5 inches square at the top and 10 inches square at 
the level of the roadway, those between Arch and Callowhill streets 
being set either in wrought iron pedestals or secured by iron clamps to 
the masonry, and those on the branch lines set 7 feet in the ground, on 
large flat stones and well tamped. The poles are dressed and painted 
in three coats of white !ead and oil, and are provided with iron ladders. 
The conductors are carried up the poles in moldings, and each lamp is 
provided with a cut-out switch in a cast iron box with Yale lock, set 4 
feet above the track, and so arranged as to cut out the lamp without 
breaking the circuit of the other lamps. All of these lamps on the road- 
way have clear glass globes. 

The electrical conductors go out on the right and return on the left 
side of the roadway, those between Arch and Callowhill streets being 
iaid in 1}-inch wrought iron pipes, either on the coping or under the 
surfaces of the ground. Brass slip joints are provided for expansion 
and contraction and cast iron junction boxes at each lamp. On the iron 
elevated construction the conductors are carried under the footways on 
glass insulators. All lamps are suspended independently from the con- 
ductors. 

There are 10 direct current automatic Western electric arc dynamos, 
each having a capacity of 30 10-ampere 50-volt lamps, at a speed of 


1,400 revolutions per minute. The dynamos are operated by five West- 
inghouse compound engines (one engine driving two dynamos), con- 
nected up with Shultz endless leather-link belts. Each engine has 10 
and 18 by 10-inch cylinders, and is rated at 65-horse power. The switch- 
board is of Tennessee marble, and is fully equipped with spring jacks, 
plugs, ampere meters, lightning arresters, magneto bell, voltmeter, etc. 
The lamps are 2,000-candle power of two carbon Western Electric 
manufacture. All conductors are of No. 4 B. and S. gauge; those in 
the underground conduits have simplex triple-braided double extra 
mining insulation, and those for all other work, triple-braided weather 
proof insulation. 

Incandescent Electric Light Plant.—The incandescent electric light 
plant is served by both alternating and direct current dynamos. The 
alternating current apparatus is located in the Cherry street power 
house and serves the lights in the power house, the market offices and 
toilet rooms, the cold storage rooms, the tunnels and basements, the 
kitchen, restaurant, express rooms, station master’s office and relay 
lamps in the passenger corridor ; also two 500-light (equivalent to 1,000 
16-candle power lamps) converters in the headhouse engine room. 

There are two 45-kilowatt Westinghouse alternating current incan- 
descent dynamos with separate exciters driven from the engines, each 
exciter having a capacity of 30 amperes at 125 volts, the primary cur- 
rent being 1.000 volts and the secondary 100 volts. Each dynamo is 
driven by a Westinghouse compound engine, rated at 100 horse power, 
with 100 pounds steam pressure. 

In addition to the various circuits serving the lamps as indicated, a 
pair of No. 4 B. and S. mains is run to the 1,000 light converters, which 
are connected with the headhouse distribution switchboard and act as 
a relay to the direct current incandescent dynamos, as will be herein- 
after described. 

The direct current incandescent lighting apparatus serves all lamps 
in the headhouse, the motors driving the ventilating fans and the 
transformers serving current for all the telegraph lines centering in 
the building. There are three Westinghouse 75 kilowatt multiple, di- 
rect current incandescent light dynamos, each of 600 amperes, at 125 
volts. Each of these dynamos is driven by a Westinghouse compound 
engine of 125 nominal horse power. 

The switchboard is of white marble, 18 by 9 feet, supported by brass 
pedestals. It has two pairs of bus-bars, one pair for alternating cur- 
rent and the other for direct current. The 36 circuits serving the 
building are each provided with a double pole, double throw, jaw 
switch, and four spare switches are supplied for additional circuits that 
may be needed. Each circuit is furnished with two cut-out switches 
on each pole, so that in the event of the failure of a fuse a second fuse 
can be thrown into circuit by the closing of the auxiliary switch. 
Each of the circuit switches is connected to both sets‘of bus-bars, so 
that when thrown up they feed the circuits from the direct current 
bus-bars, and when thrown down from the alternating current bus- 
bars. 

There are provided upon the switchboard for each dynamo its appro- 
priate switches, rheostat, ammeter, voltmeter, and upon the top of the 
board an ammeter indicating the load on the alternating current dy- 
namos in the power house. This arrangement of the switchboard is 
somewhat novel, and was so designed as to utilize the spare power of 
the alternating current machines and avoid the necessity of a spare di- 
rect current dynamo. 

There are also provided four revolving transformers of different 
sizes, taking the current at 100 volts from the switchboard and trans- 
forming it to 6 volts, 20 volts and 70 volts respectively, for the opera- 
tion of all the telegraph lines in this building belonging to the road 
and its connections. 

There are installed in all, including current for motors, an equiva- 
lent of 4,200 16-candle power lamps. For general illumination one 16- 
candle power lamp is allowed for 1,000 cubic feet of content, which of 
course does not include special desk lighting. The entire wiring is run 
on the 2-wire system. No wires less than No. 14 B. and S. gauge are 
used, and wires of No. 8 and larger sizes are stranded. The insulation 
is as follows : Simplex double extra mining for high tension alternating 
currents, primary circuits. For the secondary circuits, Bishop double 
coat. For the direct current incandescent wiring fire and weather- 
proof insulation is used. 

The general layout is figured for 16-candle power 100-volt lamps, on 
a basis of 1.2 amperes per lamp, with a loss not exceeding 5 volts, and 
a difference of 1 per cent. between any two lamps on the same circuit, 
with all lamps burning. 

The conductors are run in brass armored conduits for all rooms below 





the third floor, but above that they are run in molding, this method 
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having been adopted to enable the ready change in position of lamps, 
as might be required to suit the various office requirements. 

The attic is served with one circuit, and the third to seventh stories 
inclusive are each served with two main circuits, the feed wires being 
carried in vertical cabinets, one in the center of the eastern half of the 
building and the other in the western half. Each main feed wire serves 
a “crib,” run on the ceiling of the central corridor, from which taps 
are made with link-fuse cutouts. Each stairway has its own circuit, 
which also carries lamps for the ends of the corridors. Circuits for the 
remaining lamps are arranged so as to admit of easy control by the en- 
gineer, and the switches and cutouts in those portions of the building 
open to the public are set in metallic boxes, flush with the walls, and 
provided with Yale locks. : 








Robert’s Improved Water Gas Apparatus. 


———= 


On the 5th inst. U. S. Letters Patent (No. 549,156) were granted to 
Mr. George J. Roberts, of Philadelphia, Pa., for an improved water gas 
apparatus—the inventor subsequently assigned his title in the patent to 
the United Gas Improvement Company. Using the words of the speci- 
fication : 


My invention relates more particularly to water gas apparatus in 
which reversals are or may be made in the direction of the operations 
carried on in the generator, or, in other words, in which both up and 
down runs may be made. 

The principal objects of my present invention are, first, to obviate 
jamming or sticking of the valves which are employed for effecting the 
requisite reversals of the operations carried on in the generator and to 
provide reliable, durable and efficient means for simultaneously lifting 
or opening one and depressing or closing the other of said valves with- 
out exerting any appreciable sidewise pressure or stress upon their valve 
spindles, and, second, to compensate for any sidewise or lateral pressure 
or stress that may be exerted upon the valve spindles by their elevating 
and depressing mechanism. 

My invention consists in the improvements hereinafter fully described, 
and particularly referred to in the claims. 

Ths nature, characteristic features and scope of my invention will be 
more fully understood from the following description, taken in con- 
nection with the accompanying drawings, forming part hereof, and in 
which— 

Figure 1 is a side elevational view, partly in section, of a well known 
type of generator and fixing chamber having pipes or conduits leading 
from the top and bottom of the generator to the fixing chamber and 
and each provided with a slide or gate valve, showing mechanism em- 
bodying features of my invention for simultaneously opening one and 
closing the other of said valves without bending or jamming their 
spindles. Fig. 2 is a sectional view looking toward the left and taken 
on the line 2 2 of Fig. 1 in order to illustrate a side elevation of the 
mechanism comprising my invention. Fig. 3 is atop or plan view of 
the valve actuating mechanism illustrated in Figs. 1 and 2, and Fig. 4 
is a view similar to Fig. 2 and illustrating a modification of my inven- 
tion. 

In the drawings, 1 and 2 are pipes, flues or conduits connecting the 
upper and lower portions of a generator 3 with a fixing chamber 4 and 
provided with slide or gate valves 5 and 6, having operating spindles 7 
and 8. These valves 5 and 6 are used for causing a reversal of the pro- 
cesses carried on in the interior of the generator 3, or, in other words, 
for effecting so-called ‘‘ up and down runs.” For this purpose one of 
the valves must be opened as the other is closed. According to my in- 
vention, this result is accomplished -by means of link work and so-called 
** floating levers’ or by means of sprocket chain and wheels. 

In the accompanying drawings, the valve spindle 8 is provided upon 
one of its faces or sides with teeth constituting a rack, and is afforded a 
range of end wise play or movement through a stuffing box 9 and through 
a slot or guide opening 10, Fig. 3, in a yoke 11, secured in the present in- 
stance to the casing of the valve 6. 

12 is an arbor or shaft journaled in the yoke or bracket 11, and pro- 
vided with a handwheel 14 and with a pinion 13, meshing with the 
rack of the valve spindle 8. The rotation of the handwheel 14, acting 
through the instrumentality of the rack and pinion, causes power to be 
applied directly to the valve spindle 8, so that the valve 6 may be lifted 
and depressed by turning the handwheel in one direction or the other, 
as required. During this operation the stuffing box 9 and guide slot 10 
support the valve spindle 8 at two points against sidewise or horizontal 
thrusts of all kinds, and thus prevent the pinion 13 from bending the 








spindle, whereby jamming and sticking of the latter and of the valve are 
obviated. 

Referring more particularly to Fig. 2, a description will now be giv- 
en of one type of mechanism or combination of linkwork adapted to 
cause the valve 5 to be closed when the valve 6 is open, and to cause 
the valve 5 to be open when the valve 6 is closed. The part 15 is pivot- 
ally supported by a rocker arm 16, carried by the valve casing or its 
equivalent, and constitutes a floating lever. Motion is imparted to this 
floating lever 15 directly from the valve spindle 8, to which it is jointed 
or pivotally attached. One extremity of a rod 17 is pivotally attached 
or jointed to the floating lever 15, and the other extremity of this rod is 
pivotally connected with a second floating lever 18, pivotally connected 
with the valve spindle 7 and carried by a rocker arm 19, jointed or 
pivoted to the casing of the valve 5 or its equivalent. If desired, a 
counterweight 20 may be employed for facilitating the movement of the 
parts, and one of the floating levers 15 and 18 may be connected with a 
block, as 21, adjustable endwise of the link 17, whereby the throw of 
the mechanism may be increased or diminished in order to accommo- 
date it to valves of different dimensions. The mode of operation of this 
linkwork may be described as follows: A counter clockwise rotation 
of the hand wheel 14, acting through the instrumentality of the rack 
and pinion 13, causes the valve spindle 8 and valve 6 to be elevated. 
During this movement the valve spindle 8 is guided by the stuffing box 
9 and by the slot 10, so that any horizontal or sidewise thrust that may 
be exerted by the pinion 13 or otherwise is prevented from bending the 
valve spindle, because the latter is guided against horizontal displace- 
ment at two points sufficiently separated from each other. The eleva- 
tion of the valve spindle 8 imparts motion directly to the floating lever 
15 and causes it to push the rod 17 downward, and the downward mo- 
tion of the rod 17 imparts motion to the floating lever 18 and causes it 
to push the valve spindle 7 downward. During this movement of the 
parts the rocker arms 16 and 19 constitute, as it were, moving fulcra for 
the floating levers 15 and 18, whereby the latter are not only turned, 
but also permitted to move bodily, so that approximate parallelism of 
vertical motion of the spindles 7 and 8 is insured. However, any lateral 
thrust that may be exerted by the floating lever 18 is prevented from 
bending the valve spindle 7, because the latter is supported by a slot 22 
in the yoke 23 and by the stuffing box 24 of the valve 5. Obviously a 
clock wise rotation of the handwheel 14 causes the valve 6 to be opened 
and the valve 5 to be closed. 

Referring now to Fig. 4, the spindles of the valves 5 and 6 are each 
provided with a rack, pinion, yoke and arbor or shaft like those above 
described in connection with the valve6. In this instance the pinion 
of the valve 6 1s operated by means of a handwheel 14, provided with a 
sprocket wheel 25, which transmits motion through the intervention of 
a sprocket chain 27 to a sprocket wheel 26, keyed or otherwise secured 
to the shaft or arbor 12 of the valve 5. 

As illustrated in Fig. 4 of the drawings, the sprocket chain 27 is not 
crossed, so that the sprocket wheels 25 and 26 are both rotated in the 
same direction, and the required difference of direction of motion of the 
valves 5 and 6 is accomplished by placing the racks of the spindles of 
these valves upon opposite sides of their respective pinions 13, as 
shown. 

The mode of operation of the device illustrated in Fig. 4 may be de- 
scribed as follows: When the handwheel 14 is rotated in a counter 
clockwise direction, the rack and pinion 13 cause the elevation of the 
valve 6, and the sprocket chain 27 imparts rotary motion to the arbor 
or shaft 12, whereby its rack and pinion 13 cause the valve5 to be closed 
or depressed. Obviously a clockwise motion of the handwheel 14 causes 
the valve 6 to be closed or depressed and the valve 5 to be elevated or 
opened. During the operation of opening and closing the valves the 
stuffing boxes 24 and 9 and slots 10 in the yokes support the spindles 
and prevent their being bent by any sidewise thrust that may be ex- 
erted upon them by the pinions 13. The absence of any tendency to 
bend the valve spindles is important, because if the spindles should be 
bent they would become jammed and thus cause the valves to stick, 
whereby the apparatus as a whole would be rendered inoperative. 

It will be obvious to those skilled in the art to which my invention 
appertains that modifications may be made in details without departing 
from the spirit thereof. Hence I do not limit myself to the precise con- 
struction and arrangement of parts herein above set forth and illus- 
trated in the accompanying drawings; but what I claim as new, and 
desire to secure by Letters Patent, is— 

1. The combination of pipes or conduits respectively provided with 
similarly disposed slide or gate valves, a pair of floating levers disposed 
respectively above and connected with the spindles of said valves and 
whereof one is centrally pivoted or supported, and a link or rod con- 
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nected with one end of the centrally pivoted lever and operated by the | 
movements of one of the valves, substantially as described. 

2. The combination of pipes or conduits respectively provided with 
similarly disposed slide or gate valves, a floating lever supported or piv- | 
oted at its end and disposed above and connected with one of said | 
valves, a centrally pivoted floating lever disposed above and connected 
at or near one of its ends with the other valve, and a link or rod con- 
nected with the other end of the last mentioned lever and with the first 
mentioned valve, substantially as described. 

3. The combination of pipes or conduits respectively provided with 
similarly disposed slide or gate valves, floating levers disposed above | 
and connected with said valves, and a link or rod for transferring mo- 
tion from one valve to the other, substantially as described. 

4. The combination of a pair of slide or gate valves each having an 
operating spindle, a stuffing box, and a slotted yoke for guiding each of 
said spindles, a pair of floating levers respectively connected with said 
valve spindles and of which one is centrally pivoted, a rod connecting 
said floating levers, and means for imparting motion to one of the valve 
spindles, substantially as described. 








5. The combination of a pair of similarly disposed slide or gate 


valves having spindles whereof one is provided with a rack, a slotted | 


yoke and a stuffing box for guiding each of said spindles, a pair of 


floating levers respectively connected with the spindles of said valves, | 


a rod connecting said floating levers, and a handwheel for actuating a 
pinion meshing with said rack, substantially as described. 

6. The combination of a pair of slide or gate valves each having an 
operating spindle, a stuffing box and a slotted yoke for guiding each of 
said spindles, a pair of floating levers respectively connected with said 








spindles and a link connecting said floating levers and adjustably at- 
tached to one of them and adapted to elevate one and depress the 
other of the valve spindles, substantially as described. 

7. The combination of a pair of slide or gate valves each having an 
operating spindle, a stuffing box and a slotted yoke for guiding the 
same, a pair of floating levers respectively connected with said spindles, 
a link connecting said floating levers, a counterweight attached to one 
of said floating levers, and means for elevating and depressing one of 
the valve spindles whereby the other is depressed when the first is ele- 
vated, and is elevated when the first is depressed, substantially as de- 
scribed. 

8. The combination of a pair of similarly disposed slide or gate valves 
each having an operating spindle, a stuffing box and slotted yoke for 
guiding each of said spindles, a pair of floating levers respectively con- 
nected with said spindles and whereof one is pivotally supported inter- 
mediate of its ends, and a rigid link connecting said floating levers, 
substantially as described. 

9. The combination of a pair of slide or gate valves whereof one is 
provided with a rack, mechanism for simultaneously elevating one and 
depressing the other of the pair of spindles, a slotted yoke or bracket, 
and a stuffing box for guiding each of said spindles and for insuring 
parallelism of motion of said mechanism, and a handwheel for actuat- 
ing a pinion meshing with said rack, substantially as described. 








Mr. WALTON ForsTALL has succeeded Mr. F. N. Morton in the dual 
post of Manager and Superintendent of the Lockport (N. Y.) Gas and 
Electric Light Company. 
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Carbonic Anhydride Refrigerating Machines. 
BE RE 

[A paper read by Mr. E. Hesketh, M. Inst. C.E., before Section G. of 
the British Association. ] 

In 1889 the author, in conjunction with his co-directors in the Com- 
pany of J. & E. Hall, Limited, of Dartford, Kent, introduced their 
first carbonic anhydride (CO,) machine, which was made to the de- 
signs and under the patents of Mr. Franz Windhausen, of Berlin. 





temperature of the cooling water available ; and the condenser, consist- 
ing, like the evaporator, of lengths of pipe containing the carbonic 
acid, and outside which circulates the cooling water, which carries off 
the latent heat given out during the liquefaction (Fig. 1). 

Some details of the machiné are as follows : 

Compressor.—The compressors for the large machines are bored out 
of solid steel forgings, partly to secure strength, but principally on ac- 
count of greater certainty of soundness of the material, and to provide 








Since then very considerable im- 
provements have been made, 
and the system is now so firmly 
established, and so far beyond 
the experimental stage ‘(as evi- 
denced by the fact that during 
the past twelve months 129 ma- 
chines of all sizes have been sup- 
plied by the author’s Company), 
that the author ventures to think 
adescription of this most modern 
type of refrigerating machine 
may be of interest to this Asso- 
ciation. 

In common with many other 
refrigerating machines, the prin- 
ciple of action is the vaporization 
of a volatile liquid at a tempera- 
ture below that of the material 
to be cooled, the latent heat ne- 
cessary for vaporization being 
obtained from such material 
which is thereby cooled. The 
resulting vapor is then recom- 
pressed and brought back into 
the liquid state, thus completing 
the cycle. 

The essential parts of a ma- 
chine are : 

An evaporator, consisting of 
lengths of pipe, inside which the 
carbonic acid evaporates, absorb- 
ing heat from the material to be 
cooled, which surrounds these 
pipes. 

A compressor, in which the 
carbonic acid vapor is recom- 
pressed to such pressure as may 
be required to liquefy it at the 


Fig. 3. 








a perfect bore in which may 
work the cup leathers with 
which the pistons are provided. 

Compressors of smaller ma- 
chines are cast in a_ special 
bronze, which secures the two 
essentials of soundness and hard- 
ness. The suction and delivery 
valves are identical for facilities 
of interchange, and are made as 
shown by the samples on the 
table. 

Gland.—The gland is made 
gas tight by means of two cupped 
leathers on the compressor rod. 
Glycerine is forced into the 
space between these leathers at 


‘a pressure superior to the great- 


est pressure in the compressor, 
so that whatever leakage takes 
place at the gland is a leakage 
of glycerine either into the com- 
pressor or out into the atmo- 
sphere, and not a leakage of gas. 
What little leakage of glycerine 
takes place into the compressor 
is advantageous, inasmuch as it 
in the first place lubricates the 
compressor, and in the second 
place it fills up all clearances, 
thereby increasing the efficiency 
of the compressor, 

The method of obtaining this 
superior pressure consists of the 
following device: A bored cyl- 
inder is fitted with a piston, and 
connected with one end of this 
piston is a rod which passes 
through a gland in one end of 
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the cylinder. From the other end of the cylinder a connection is 
mace to the CO, condenser whereby the condenser pressure is exerted 
on the plain end of the piston. Into the cylinder on the gland side of 
the piston is forced glycerine. Owing to the difference in area of the 
two sides of the piston, a greater pressure per square-inch of glycerine 
is required to keep the piston in equilibrium. A conneetion is made 
from the glycerine space to the space between the leathers in the com- 
pressor gland. 

In order to replace the glycerine which leaks out of the glycerine 
lubricator, there is a small hand hydraulic pump, a few strokes of 
which are required to be made every four or five hours, as may be in- 
dicated by the position of the glycerine piston rod. This form of gland 
is now in constant use on rearly 300 machines supplied by the author’s 
company. 

Separator.—Any glycerine which passes into the compressor, beyond 
what is necessary to fill the clearance spaces, is discharged with the gas 
through the delivery valves. In order to prevent this passing into the 
condenser coils, all the gas is delivered into a separator and made to 
impinge against the sides of this vessel. The glycerine adheres to the 
sides and drains to the bottom of the vessel, whence it is drawn off from 
time to time ; meanwhile the compressed gas passes off by an opening 
at the top on its way to the condenser. 

It may here be remarked that glycerine has no affinity for CO,; hence 
it undergoes no change in the machine, and there is therefore no fear 
of the coils becoming clogged by any small amount of glycerine which 
might be carried over in spite of the separator. 

Condenser.—This consists of coils of wrought iron hydraulic pipe, 
usually of }j-in. bore, which areeither placed in a tank and surrounded 
by water, or are arranged so that water trickles over them, forming 
the well known atmospheric condenser. These coils are welded to- 
gether into such length as to avoid altogether any joints inside the tank, 
where they would be inaccessible. The welding of these pipes is, by the 
way, performed in the author’s works by the electrical method, which 
gives very good and reliable results. 

In connection with the condenser one very important advantage of 
CO, machines is apparent, for as CO, has nochemical action on copper, 
in numerous cases where sea water only is available for condensing 
purposes, that metal is used in the construction of the coils. 

Evaporator.—This also consists of nests of wreught iron hydraulic 
pipes welded up into long lengths, inside which the CO, evaporates. 
The heat required for evaporation is usually obtained either from brine 
surrounding the pipes, as in cases where brine is used as the cooling 
medium, or else from air surrounding the pipes, as in cases where air 
is required to be cooled direct. 

Between the condenser and evaporator there is a regulating valve for 
adjusting the quantity of the liquid CO, passing from the condenser. 

Safety Valve.—In order to enable the compressor to be opened up for 
examination of valves and piston without loss of CO,, it is necessary to 
fit a stop valve on the suction and delivery sides, so as to confine the 
CO, to the condenser and evaporator. It is, of course, possible for a 
careless attendant to start the machine again without opening the de- 
livery valve, and in such case an excessive pressure would be created in 
the delivery pipe, from which there would be no outlet. To provide 
against this danger a safety device (Fig. 2) is adopted, consisting of an 
ordinary spring safety valve, at the base of which is a thin copper disc, 
which is designed to burst at a pressure of 1,950 1b. This disc is made 
perfectly gas tight, an object which could not be attained by the spring 
safety valve alone, and the latter only comes into play when the disc is 
ruptured. Great care is necessarily exercised in making the discs to 
provide against variation in strength due to any variation either in the 
thickness or hardness of the copper sheets out of which the discs are 
made, and it is the practice at the author’s works to test every disc by 
hydraulic pressure up to 1,350 lb., and to burst one disc in every 12, re- 
cording the pressure at which it is ruptured. 

Joints.—With regard to the joints to withstand the high pressures, 
those which are not subject to a high temperature can be made abso- 
lutely tight with any suitable material, such as leather, but with the 
hot joints trouble was at first experienced in getting a material to with- 
stand the heat, and also with the necessary elasticity to insure the joint 
being perfectly tight, not only when it is hot, but also when it is cold. 
This has been entirely overcome by the adoption of jointing rings turned 
out of a copper alloy, which completely fulfils the requirements of the 
case. The absolute tightness of all joints is effectually tested by brush- 
ing them over with soap and water, the ies leak being thereby 
detected. 

Testing Parts.—Very pie tests are carried out by the author’s 
company to insure perfect soundness of all parts subject to the gas pres- 











sure. The working pressure varies, as shown by the lower curve on 
Fig. 12, from about 7501b. per square inch in temperate climates, with 
water at 50° F., to about 1,125 Ib. with water at 84°, as is usual in the 
the tropics. This is, of course, sometimes exceeded in exceptionally hot 
localities. Owing to the very small diameter of all parts, even in large 
machines, there is no difficulty in securing a very ample margin of 
strength. All parts of machines subject to the pressure of the CO, are, 
in the first place, tested for strength by hydraulic pressure to 3,000 lb. 
per square inch, and they are then again tested while immersed in warm 
water by air to 1,350 lb. per square inch, whereby the slightest porosity 
which might exist in any of the materials is at once detected by air 
bubbles ascending through the water. 

The machines are made in 37 different sizes and designs to suit the 
various requirements, and several of these desigs are shown by Figs. 4 
and 6, and by the engravings in part section. 

The large single-type machines are usually arranged with compound 
steam cylinders arranged tandem, and driving by a tail rod the CO, 
compressor, the tanks containing ! the condenser and evaporator being 
separate from the machine. ; 

The large duplex-type machines are arranged with triple expansion 
engines, the high and intermediate cylinders being on one side, and the 
low pressure cylinder on the other, and two compressors are driven by 
tail rods from these cylinders. In connection with each CO, compressor 
is a condenser and evaporator, so that there are two quite complete and 
independent CO, systems ; the steam condenser is arranged in the front 
part of the bed. 

The smaller duplex-type machines are similar to the above, but with 
compound steam cylinders, and the CO, condenser coils are fitted in the 
bed of the machine, making a compact arrangement (Fig. 3). 

The small vertical marine-type machine is illustrated by Fig. 4 and 
by Fig. 5, and consists of a single vertical steam cylinder with com- 
pressor arranged alongside of it, both secured to a casting which con- 
tains the condenser coils, which are made of copper, and behind this 
casting is another secured to it, containing the evaporator coils, the 
whole making a very compact and accessible design. 

The smaller land-type machines are shown by the sectional engraving 
(Fig. 6), and consist of a rectangular cast iron tank on which is cast the 
frame carrying the compressor. Inside the rectangular tank are the 
condenser coils, and inside them again is a double tank with insulation 
between, and the evaporator coils in the center. This type of machine 
is sometimes arranged with horizontal steam engine attached at one side 
of the main casting and driving on to the end of the crankshaft. 

In all designs the condenser and evaporator coils are made of long 
lengths of pipe without joint,.so that there are no joints whatever inac- 
cessible. 

Performance of Machines.—The duty of all refrigerating machines 
varies with the range of temperature through which the agent is caused 
to pass in its cycle. Thus the British thermal units abstracted by a ma- 
chine of given size will be greater the less the range of temperature, 
and vice versa, and this variation in efficiency varies with different ma- 
terials used as the refrigerating agent. . 

Trials of one of three machines erected to the order of Mr. Frank 
Wilson at Messrs. Combe’s reese in London, gave the following re- 
sults : 

Each machine has one double. acting steel compressor, and the motive 
power consists of a single cylinder steam engine, 15 in. in diameter by 
24-in. stroke the compressor piston being driven by a tail rod. When 
running at 65 revolutions this machine eliminated 519,795 British ther- 
mal units when cooling water from 64.6° F. to 56.65° F. The initial 
temperature of the water used in the condenser was 64.4° F. and the 
outlet 77.55° F.—a considerable rise due to the restricted quantity of 
water used. 

The indicated horse power of the steam cylinder was 37.13, but from 
this has to be deducted the power required for driving a water pump 
estimated at 3.128. 

The engine is non-condensing, working with a steam pressure of 60 
lb., and a back pressure of some 5 lb. above the atmosphere, the waste 
steam being used for heating, so the size of cylinder is larger than would 
ordinarily be required for the duty obtained. 

It is to be noted that the figures are obtained from a machine in ordi- 
nary work, and not from one specially arranged for testing purposes. 
No doubt stirring gear in the condenser and evaporator, to cause greater 
rapidity of flow of water over the coi!s, would increase the efficiency. 

Several: tests were made at different times of a nominal 4-ton ice 
machine, the first machine made by the author’s company in 1889. The 
machine was tested making ice with the inlet cooling water at five differ- 
ent temperatures, viz., 52°, 75°, 85°, 90° and 100° F, Each test extended 
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over some days, during which careful records were kept, the ice accu- 
rately weighed, and the steam engine indicated. The following is an | 


epitome of the results obtained : 
Inlet Coo! Ice Produced per Indicated Horse Power 

Water. 24 Hours. of Steam Engine. 
52° 9,360 1b. 15.62 
75° 7,382 Ib. 16.03 
85° 6,000 Ib. 17.48 
90° 6,408 Ib. 19.31 

100° 4,536 lb. 20.44 


These results are shown graphically by Figs. 7 and 8. 

Besides driving the compressor, the engine had to work both water 
and brine pumps, and an air pump, and stirring gear in the brine cooler. 
The water put into theice moulds was in each experiment at the same 
temperature as the inlet condensing water. 

A test was made of another machine cooling water from 50° F., while 
the condensing water was gradually increased from 61° to 100°. The 
results are shown by Fig. 9, the British thermal units abstracted per 
hour varying from 49,875 with condensing water at 60° F., to 24,867 
with condensing water at 100° F. 

Another set of tests was made with a small machine cooling brine at 
various temperatures, with condensing water also varying. 

Thus one test was with initial temperature of brine 0°, and condensing 
water 64°. 

The next with brine still at 0°, but water at 81°. 

The next with brine still at 0°, but water at 96°, andso on. 

Then a similar set of tests was made with brine at 15°, and so on. 

The results are shown by Fig. 10, which gives the brine constant and 
che condensing water varying, and by Fig. 11, giving condensing water 
constant and brine varying. 

These results have been quite independently borne out by Messrs. L. 
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ience in the construction of CO, machines. Thus from tests over a 
lengthened period on an ice making machine they obtained the results 
given below. 

With condensing water at 55.4°, and outlet 69°, the ice production was 
485 pounds per hour, and with condensing water inlet at 95°, and out- 
let 97.7°, the ice production was 257 pounds per hour. 

The author believes these tropical tests will be viewed with a consid- 
erable amount of interest, as they altogether dispel the erroneous idea 
that the refrigerating effect of CO, when the temperature of cooling 
water exceeds 87° F., falls so rapidly that machines under such condi- 
tions are practically useless. If any additional evidence were required 
on this point, it is to be found in the fact that the author’s company 
have no less than 73 CO, machines permanently working in the tropics, 
or on board ships constantly passing through the tropics with valuable 
frozen or chilled cargoes of meat, fruit, etc. 

Owing to the very low temperature at which CO, boils, when the 
evaporator pressure is much reduced, these machines are very useful in 
cases where very low temperatures are continuously required. 

Thus Messrs. Riedinger have made a machine which, while using 
condensing water of ordinary temperature, cools continuously the 
liquid surrounding the evaporator pipes to 67° below zero, Fahr. 

The use of CO, as a refrigerating agent requires also to be considered 
from the point of view of its effect upon human health and life, for 
whatever material used, there will be times when an escape occurs into 
engine room, ¢é. g., when the compressor is opened up for inspection 
of valves, etc. | 

From numerous experiments carried out by Dr. Marcet, and de- 
scribed in the Croonian lectures delivered by him this year before the 
Royal College of Physicians of London, he concludes that if after 
breathing an atmosphere heavily charged with CO,, a person breathes 
fresh air, the blood quickly recovers its normal state of aération, and 
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gives out the whole of the CO, which it had absorbed. He also quotes 
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with approval Paul Bert’s conclusions that when the atmosphere 
breathed is so heavily charged with CO, that death occurs, in such 
cases death is due to want of oxygen, and that the CO, is absolutely in- 
nocuous. 

As to the proportion of this gas in the atmosphere which can be 
breathed with impunity, some experiments have been made by Dr. von 
Pettenkofer and Professor Emmerich, who, in company with others, 
shut themselves up 1n a small vault of the Institute of Hygiene at Mu- 
nich with bottles of liquid CO,, the contents sufficing to charge the at- 
mosphere with 17 per cent. of CO,. The vault was lit with candles. 
The gas was allowed to escape, and after 8 minutes some difficulty in 
respiration was experienced; after 15 minutes some of the candles went 
out, and others were burning very faintly. By this time the bottles 
were empty. A sample of the atmosphere was then taken, and on an- 
alysis gave 8.54 per cent. of CO,. One person remained in the vault for 
25 minutes, and on leaving he, as well as the rest of the party, in a few 
minutes entirely got over the effects of the experiment. 

Rabbits have for over an hour withstood 34 per cent., and after im- 
mersion in an atmosphere containing even 60 per cent. for three- 
quarters of an hour, they have quickly recovered in the open air. 

The fact that a flame is extinguished before the atmosphere becomes 
too bad to breathe is a safeguard of easy application. 

The idea that any CO, escaping from a machine would, in virtue of 
its greater weight than the atmosphere, lie on the floor of the room, is 
erroneous, as, of course, the gas diffuses with the atmosphere, and this 
action is still further insured by the fact that any appreciable leakage 
will be at high velocity. 

After these remarks it is as well perhaps to observe that although the 
author has some hundreds of machines at work, he has never heard of 
a single instance in which there has been the least suspicion of the air 
in the engine room being overcharged with CO,, and it is a common 
practice in his workshops, after testing a machine, to blow out the whole 
contents without the least inconvenience being experienced by his 
workmen. 

CO, Flasks.—Closely allied to the question of the safety of the ma- 
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| chines themselves is that of the steel cylinders used for conveying the 
liquid CO, for charging the machines. Additional interest is attached 
to this subject at the present time from the factthata Department Com- 
mission of the Home Office is now considering the whole subject of 
compressed gas cylinders, and it is probable that in the interest of the 
public safety some restrictions will be put upon their use. 

As far as cylinders for conveying CO, are concerned, danger can 
only occur from two causes : (1) insufficient strength to stand the nor- 
mal strain of the contained gas ; or (2) overcharging, and consequent 
abnormal strain. 

1. With regard to the first, Brin’s Oxygen Company introduced a 
method of testing which is now applied to all CO, flasks supplied by the 
author’s company, whereby, when the proof strain is put on, any per- 
manent set due to straining beyond the elastic limit is at once detected. 
The cylinder undergoing the test is incased in a closed water jacket, 
from which rises a long glass tube of small bore with open end. As 
the cylinder expands under the test pressure the water rises in the glass 
tube, and when the pressure is relieved the water in the tube returns to 
its original level unless any permanent set has taken place. 

Cylinders for carrying liquid CO, are tested to 3,000 pounds per 
square inch. 

2. The overcharging of cylinders is always a possible contingency, 
though it is due to the manufacturers to say that they take every pre- 
caution to prevent such, and (so far as the author is aware) hitherto with 
success. The possibility should, however, be guarded against. 

The author made some experiments in order to show what pressures 
would result with increased temperatures in a cylinder quite filled with 
liquid CO,, and the results are shown by the curves, Fig. 12. 

The lower curve shows the ordinary pressure with varying tempera- 
tures for CO, gas in contact with its liquid. The other two curves show 
the resulting pressures at varying temperatures in cylinders quite full 
of liquid CO,. The points where the latter curves cut the former give 
the temperatures at which the cylinders were filled. 

The curve, Fig. 13, shows the pressures obtained at varying tempera- 
tures in the case of a cylinder picked out haphazard from a number, 
just as they were sent in filled from the makers of the carbonic acid. 

Now, in order to prevent the possibility of undue pressure occurring, 
the author introduces into the cylinder valve a safety disc, which, 
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whether the valve is open or closed, isalways exposed to the pressure in 
the cylinder, and forms, in fact, a weak point which will relieve any 
excessive pressure. The action of these safety valve discs is shown 
by the diagram, Fig. 12, for they come into play at the points where the 
curves cease. 

Fig. 14 shows the cylinder valve and safety disc, and a section of an 
actual valve lies on the table. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


<calaalie dnt: 
Cot. CLEMENT A. WHITE resigned recently from the service of the 

St. Paul (Minn.) Gas Light Company to accept a responsible position 

with the Western Gas Construction Company, of Fort Wayne, Ind. 





THIS mention of the Western Gas Construction Company brings to 
mind the fact that it has filed with the proper authority its intention and 
purpose to increase its capital stock, from $50,000 to $80,000. 





THE Receiver of the Athens (Ga.) Gas Company—Mr. Walter A. 
Mallory—has informed the shareholders of that property that the capa- 
city of the plant will have to be increased if the demands upon it for 
gas are to be satisfactorily met. 





Mr. Gro. B. JENKINSON has been elected Vice-President of the New- 
ark (N. J.) Gas Company, vice Mr. Stephen H. Condict, deceased, and 
the vacancy in the Board of Directors caused by Mr. Condict’s death 
has been filled by the election of Mr. Elisha B. Gaddis. 





THE Pittston (Pa.)Gas Company is extending its distributing system, 
and the new Nanticoke (Pa.) Company is doing likewise. 





THE differences between certain parties in interest in the Racine (Wis.) 
Gas Light Company are to be settled out of court. Very sensibly, the 
people at odds have agreed to a special master before whom the testi- 
mony is to be taken; and very fartunately for all concerned, Judge 
Seaman named Mr. C. H. Welch, of Athens, Ohio, to the mastership. 
Although we think it likely that all our readers know who Mr. Welch 
is, it might not be out-of-bounds to say that he is the clever and ener- 
getic Manager of the Athens (O.) Gas and Electric Light Company. 





Mr. H. M. GuassBrRENNER, the Purchasing Agent of the Jefferson- 
ville (Ind.) Electric Light, Gas, Heating and Coke Company, has beén 
appointed’ Deputy Auditor of Jeffersonville. 





In our issue for November 4th we reported the arrest of Edward H. 
Oakes, of Lynn, Mass., charged with defrauding the Lynn (Mass.) Gas 
Light Company, through the surreptitious use of that Company’s pro- 
duct in the premises occupied by. him. To complete the story; even 
though the whole matter is at least a fortnight old, we may say that 
Oakes was convicted and fined in the sum of $50. 





_ Tue Hamilton Auer Light Company, of Hamilton, Canada, has been 
incorporated. It is capitalized in $50,000, and the promoters are Messrs. 
W. T.-Andrews, W. L. Phelps, W. F. Walker, M. P. Layland and 
S. G. Treble, all of Hamilton. 





ACCORDING to advices from Newark, N. J., dated the 14th inst., the 
East Newark Gas Light Company has been reorganized, with the fol- 
lowing officers in charge : Directors, E. Luther Joy, Andrew Kirkpat- 
rick, George E. Halsey, Charles A. Lighthipe, Henry C. Kelsey and 
W. R. Davis; President, E. L. Joy ; Vice-President, Geo. E. Halsey ; 
Secretary and Treasurer, James P. Dusenberry. 





THE attorneys for the Portsmouth (Va.) Gas Company have entered 
suit on behalf of that corporation against Messrs. Sandford, Brooks & 
Bonsil, sewer contractors, for the sum of $1,580. The cause of action 
is damage to.the Company’s mains occasioned by the negligence of the 
named contractors while constructing. sewers for the account of the 
city. 





THE reorganization of the Warsaw (N. Y.) Gas and Electric Com- 
pany resulted in the choice of the following Directors : E. O. McNair, 
M. J. Rowe, L. H. Humphrey, 8. D. Lewis, G. C. Otis, E. H. Morris 
and E.M. Bartlett. Mr. L. H. Tozier was appointed Superintendent in 
place of Mr. E. E. Rowe. 





THE proprietors of the Norwalk (O.) Gas Light Company have set- 





tled the case brought against them by Kate Valentine, who sued for 


damages in the sum of $5,000 for the death of her daughter. The 
child, while playing in the street, took hold of an electric light wire, 
which had fallen on the roadway, and was shocked to death. It is said 
that the compromise sum agreed upon was $2,000. 





WokrkK on main laying is underway at Tampa, Fla., and the new gas 
plant there will be completed well within the time stipulated in the con- 
tract. 


WE regret to announce the.death, at Ann Arbor, Mich., on the 13th 
inst., of Mr. James Clements, President of the Bay City (Mich.) Gas 
Light Company. Deceased, who was in his 70th year, was born in 
England, but came to the United States in early youth, first settling in 
New York city. About 1852 he became actively engaged in the gas 
business, notable gas constructions in which he figured being the plants 





rat Lansing, Bay City and Port Huron, Mich., Leavenworth, Kas., and 


St. Joseph, Mo. He built the first street railway in Bay City, and was 
also concerned in many other solid enterprises of that place. He had 
been a member of the Michigan Legislature, and at the time of his 
death was an honored vestryman of the Episcopal Church of St. An- 
drews, in Ann Arbor. Four children (two sons and two daughters) 
survive him. 





THE Philadelphia Herald says that plans have just been completed, 
under the supervision of Chief Park and his subordinates, of the Phil- 
adelphia Gas Bureau, for extensive additions to the 25th ward station 
(Port Richmond) of the municipal gas works. A coal storage shed, 108 
feet by 335 feet, to be built mainly of brick, is one of the betterments 
arranged for. 


Mr. Perry Hosas has been succeeded by Mr. Charles Snyder in the 
position of City-Gas Inspector for Cleveland, O. The understanding 
is that Mr. Snyder, who is a graduate of the Case School of Applied 
Science, Cleveland, will devote all of his time to the duties of the in- 
spectorship. 








THE Commissioners of Lamps and Gas, of New York, have fixed on 
December 2d as the date for opening the proposals for the public light- 
ing of this city for one year from December 31st. The Commission 
also instructed Corporation Counsel Scott-to examine the contracts for 
street lighting in the annexed district, in Westchester county. The city 
maintains, in round numbers, 2,751 electric lights and 25,000 gas lamps. 





SomE time ago the Common Council, of Hartford, Conn., passed a 
resolution appointing a special committee to inquire into the advisabil- 
ity of establishing a gas works to be maintained and operated on city 
account. In due time the resolution came before the Mayor (Mr. Ley- 
erett Brainard), and he returned the same to the Council with his dis- 
approval. - The following memoranda accompanied the veto : 

**To the Court of Common Council, Hartford, Conn.: I return, with- 
out approval, the resolution continuing the Committee on Gas, which 
instructs said committee ‘to add such business men as they may deem 
of advantage to ascertain and report the probable cost of establish- 
ing and operating a gas plant.’ A report, based on reliable data, would 
require the services of men skilled not only in the cost of constructing, 
but of operating as well, for which services the city would be in honor 
bound to give reasonable remuneration, and such report would also re- 
quire much of the committee’s time. In my opinion the exigencies of 
the situation are not such as to justify or call for the time and expense, 
The present Gas Company has pipe laid throughout the city, and noth- 
ing short of extreme necessity would warrant the annoyance to our cit- 
izens ot having the streets dug up for the laying of new pipe. If, as 
the committee report, the present Company is not willing to comply 
with reasonable requirements, and there is no power to compel it to, 
an appeal shoujg be made to the Legislature for an.enactment applica- 
ble to the situation. If the city decides that it will undertake the sup- 
ply of gas, in the interest of the city and of fair and honorable deal- 
ing, negotiations should be entered into for the purchase of the present 
works, thereby avoiding many unpleasant complications. The Legisla- 
ture, recognizing the justice of such a course, at its 1893 session enacted 
a law prescribing that any city desiring to construct a gas plant where 
one already exists, should first attempt negotiations with the existing 
Company for its purchase; the Act also prescribes the manuer in which 
such negotiations should be made, as well as the steps to be taken for 
the construction of new works. If the city shall decide to manufac- 
ture and supply gas to its citizens, it seems desirable that preliminary 


.| action should proceed in accordance with the requirements of law.” 





THE Council, in considering the veto, discussed the same in desultory 
fashion, but at some length, and the result was that the resolutions were 
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passed over the Mayor's objections. The main spirit of the discussion 
was that as there was nothing in the resolutions committing the Com- 
mittee to building a gas works, an inquiry on the lines proposed could 
not possibly result in harm. 





ACCORDING to the report of Inspector Gilbert, for the month of Octo- 
ber, the illuminating power of the gas supplied in Omaha, Neb., during 
that month averaged 25 candles. 





AT a special meeting of the Board of Directors of the Chester (Pa.) 
Gas Company, called totake suitable action over the death of Mr. John 
O. Deshong, the following resolutions were adopted: ‘‘The Board of 
Directors of the Chester Gas Company, sensible of the most profound 
regret for the death of their fellow-member, John O. Deshong, Jr., 
deem it fitting that they should give public expression to their serrow 
and testimonial in appreciation of his worth. The loss of so valuable a 
man has inflicted a severe blow upon the community, and especially 
will his absence from the management of the affairs of this Company 
be deeply felt. He has been a Director continuously for over 30 years, 
and for a long time he has served the Company in the capacity of one 
of its executive officers. By his wise counsel, penetrating forethought, 
and sound judgment, as well as by his affable, courteous and gentle- 
manly manners, he has rendered valuable and attractive services to ad- 
vance the interests of this Company, and has at all times been one of its 
leading spirits. We, therefore, 

** Resolve, That by his death this Company has sustained great loss, 
and we join with the public in rendering a testimonial to his affec- 
tionate, amiable and genial qualities, which endeared him to those who 
were brought into contact with him, and also to the wise counsel and 
reliable judgment which made him valuable as an adviser and coun- 
selor to all who sought his aid in those respects. 

‘* It is directed that this resolution be spread at large upon the min- 
utes and a copy forwarded to his family by the officers of this Company. 

‘*J. H. Roop, See. JONATHAN R. JOHNSON, Pres.” 





THE Syracuse (N. Y.) Courier, dated the 18th inst., had this to say : 
‘* It was rumored Saturday that the new Gas Company, of New York 
and Philadelphia capitalists, had secured finally complete control of the 
local gas plant, by transfer of the necessary stock for control. Mr. A. 
A. Howlett, President of the old Company, said last night: ‘Mr. Pruyn, 
representing men of money and reputation, secured controlling interest 
and practically whole interest of the Gas Company in October. They 
have asked us to continue in control for some time yet. All the stock 
hes not been turned over because some is held by people at such a dis- 
tance that it could not well be. One thousand shares are expected from 
Texas to-morrow. The present Company has endeavored to give Syra- 
cuse good service. Gas has been delivered at a price below that asked 
in very many cities. In return the Company has been treated abomin- 
ably by the Common Council. The people in the new Company are 
all men of means and ability, and under their management Syracuse 
will not suffer. There will not be a minority of people of the old Com- 
pany to bother them in any way. What stock has not been turned in 
already will be turned in within the 40 days set for final settlement upon 
the terms agreed upon. While we shall remain in charge until the 
new Company is ready to fill our places, the new Company will be 
practically in control before the end of November.’ ”. 





THE Marysville (Cal.) Gas Company, through its attorney (Mr. M. E. 
Sanborn), has filed papers announcing its intention of hereafter doing 
business under the title of the Marysville Gas and Electric Company. 
The Company is capitalized in $500,000, of which $100,000 is paid up. 
The main interests in the Company are those represented by Messrs. D. 
E. Knight and A. C. Bingham. * 





THE Salamanca (N. Y.) Natural Gas Company has notified its con- 
sumers that hereafter the net rate per 1,000 cubic feet will be 26 cents 
instead of 24 cents. 





THE Gloucester (Mass.) Gas Company is extending its main system. 





THE proprietors of the Ilion and Mohawk (N. Y.) Gas Light Company 
have determined to construct a new storage holder. 





- THE Citizens Gas Company, which proposes to supply ‘‘ fuel gas” to 
the residents of Bridgeport, Conn., under the guiding genius of Mr. 
Burdett Loomis, claims that it will be in readiness to make gas before 
the winter ¥ ipver. Perhaps? The plant proper is located on a plot on 








Howard avenue, to the north of the old factories of the Springfield 
Emery Wheel Company. 





THE Massachusetts Board of Gas and Electric Light Commissioners 
has had plenty to do this fall. Some of the things that occupied the 
Board are appended : The Board approved an issue of $12,000 stock and 
$42,000 bonds by the Milton Light and Power Company. This makes 
the capital stock and bond issues equal in amount, at $42,000 each. Of 
the new bond issue $30,000 will retire an equal amount of an old issue. 
The balance of new stock and bonds goes to plant extensions. The 
Dorchester Gas Light Company is before the Board for an increase in 
its capital of $150,000, which sum is needed to pay existing debts and to 
provide for extensions. The Chicopee Gas Company has applied for 
permission to issue $40,000 of stock. The gas works at Chicopee have 
hitherto been operated by private rather than incorporate management, 
but it is now proposed to take them under a stock company proposition. 





AT the annual meeting of the Elizabethtown (N. J.) Gas Company 
the Directors chosen were : John Kean, J. H. Kean, H. F. Kean, A. 
L. Kean and Jas. McGuire. 





On the 16th inst. papers incorporating the Chemung Gas and Electric 
Light Company, of Elmira, N. Y., were filed in Albany. The Company 
is capitalized in $200,000, and the Directors are: Messrs. C. G. &. 
Thomas, Arthur S. Pinkham, Paul C. Safford, Frank McKelvey, John 
Doyle, George T. Carhart and Albert E. Ettinger. The incorporators 
are all of this city. 





UNLEss all signs fail an agreement for harmony of interest, at least 
—indeed, we are warranted in saying everything points to unity of in- 
terest—has been reached between the proprietors of the San Francisco 
Gas Light Company and the Edison Electric Light Company, of San 
Francisco. The Edison Company is capitalized in $2,020,000 and bonded 
in $500,000, and the Gas Company’s paid up capital is $8,400,000. 





THE city of Memphis, Tenn., has brought suit against the Equitable 
Gas Light Company, of Memphis, for a fine of $50,000, which is the 
penalty named in the city ordinance, under which the Equitable Com- 
pany operates, in case the Company ever consolidated its interests with 
those of the New Memphis Gas Light Company. The city claims that 
such consolidation has been perfected, but it will be hard set to prove 
it. Meanwhile we may say that both Companies will contest to the end 
the validity of the ordinance declaring that the price of gas in Memphis 
hereafter shall not exceed $1.50 per 1,000 cubic feet. 





THE Windsor (Can.) Gas Company has applied to the Court of Re- 
vision against the assessment on its property. It alleges that the assess- 
ments on the lands and plant are too high ; that the mains which are 
assessed this year for the first time are not assessable, and that discrimi- 
nation is shown in favor of the telephone and telegraph companies, they 
being assessed only on incomes. The Court deemed it advisable to have 
this appeal decided by a higher authority and confirmed the assessment. 
The Company may now appeal to the County Judge. 








The Preparation of Graphite. 
—— 

The London Journal “ notes” that it is not many years since the 
form of carbon known as graphite was only to be obtained from the 
incrustation upon the inside surfaces of gas retorts ; andthe term “‘ gas 
retort carbon ”’ is still occasionally employed by writers who mean to 
refer to what is really graphitic carbon. Numerous experiments—in 
particular those of M. Moissan—with the electric furnace, have now 
proved that graphite is the most stable form of carbon at high tempera- 
tures, and is in fact the form to which all other descriptions of carbon 
can be brought at a proper temperature. The best way of making 
graphite is by means of the electric furnace ; but this has hitherto been 
also the most expensive process. Messrs. Girard and Street, Engineers 
toa French manufacturing society, claim to have successfully over- 
come this difficulty of cost, and to be able to transform powdered car- 
bonaceous material into graphite electrically, at an expenditure of 
current not too great to prejudice the commercial utility of the process. 
Their apparatus consists of an arrangement of refractory blocks, through 
which passes a rod or tube of the material to be converted into graphite, 
and a set of carbons for striking the electric arc across this tube or rod. 
An equable distribution of the heat is effected by causing a magnet to 
rotate the electric arc, according to a well known principle. A stream 
of hydrocarbon gas can at the same time be passed through the furnace, 
which thus reproduces—although at a much higher temperature, and 
through a shorter period of time—the conditions under which graphite 
is formed in a gas retort. The new process, however, can hardly be a 
cheap one where the electric energy is not produced by water power. 
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Steam Separators. 





The Safety Valve says that the tendency of 
advanced engineering seems to be towards 
changing the location of the steam pump. 
Formerly almost every boiler turned out was 
fitted with a pump of greater or less capacity. 
The object of this mechanism was to obtain dry 
steam for the engine. A few years since emi- 
nent authority declared itself against the use of 
the steam pump, and for a long time it has 
been the private opinion of the writer that 
‘*the best place for a steam pump is on some- 
body else’s boiler.” Up to date practice seems 
to be in the direction of using the old pump, 
but its position is considerably changed. In- 
stead of being attached to the boiler, it is now 
connected direct. to the engine. The piping, in- 
stead of being between pump and engine, is 
now placed between boiler and pump. In oth- 
er words, the pump is located at the engine, 
and forms a sort of separator for collecting 
whatever may come over through the steam 
pipe. 

The boiler pump, therefore, has degenerated 
(or progressed) into a separator for catching the 
entrained water carried off by the steam. The 
present separator practice is merely-an exem 
plification of the old fashioned catch basin, 
which used to be applied at the engine for tak- 
ing careof whatever water came along through 
the steam pipe. A very close approximation 
to the best separators in the market can be made 
by attaching a T to the engine in place of the 
usual elbow, where the pipe leaves the vertical 
to run in a horizontal direction towards the 
steam chest. To the lower end of the T a 
piece of pipe of convenient length is attached. 
The theory is that steam coming down through 
the pipe will drop most of its entrained water 
as it makes the turn to pass at right angles to- 
’ wards the engine. The water shoots up the 
horizontal pipe while the steam passes in. This 
action can be made much more certain if a 





special T is used instead of an ordinary one. 
The pipe going down should terminate in a sort 
of nozzle instead of in the usual curved sur- 
faces found in a FT. When the rudimentary 
nozzle is used the water seems to be carried ver- 
tically downward to a much greater extent 
than when some of it can creep down the walls 
of the casting. If the T be made one or two 
sizes larger than the rest of the pipe, there will 
be room inside for a nozzle equal in diameter 
to the body of the main pipe. The larger T also 


causes the velocity of the flowing steam to de- 
crease, giving the water a much greater chance 
to separate. With the addition of a water line 
glass to the lower end of adrop pipe mentioned 
above, also with a drop pipe fitted on, a very 
close approximation is obtained.to some of the 
best separators in use on high grade plants. 








Air Burning in Gas. 





One of the most interesting phenomena of 
daily life is the combustion of gas, a simple 
combination of two elements, hydrogen and 
carbon, which we lead into our dwellings in 
pipes and allow to escape through a small ori- 
fice for the purposes of illumination. The 
chemical reaction which takes place at a com- 
paratively high temperature, produces a series 
of wave motions, which convey to our brain 
through the medium of the mechanism of our 
eyes the sensation of sight. We are accus- 
tomed to believe because the conditions have 
always been that this gas will burn only in at- 
mospheric air, and this to a certain extent is 
true. It burns because of the oxygen in the 
air, the nitrogen playing an unimportant part. 
Were we to burn the gas in an atmosphere of 
pure oxygen the combustion would be more 
rapid, the light more intense. By combining 
various gases in combination with other mater- 
ials, such as lime, or chalk, or manganese, or 
iron, or pure carbon, in fact, almost any of the 
so-called elements, we are still able to produce 
intense light rays ; but it may be new to some 
of our readers at least, that under certain con- 
ditions air can be made to burn in precisely the 
same manner as gas can at present. In other 
words, supposing we reverse the conditions ex- 
actly and produce an atmosphere of pure gas 
and lay down our air in pipes in exactly the 
same method in which our gas is laid at pres- 
ent, and deliver it through a burner, we would 
then burn the air, or at least produce flame the 
exact equivalent of that which we now produce 
by burning gas in air; in fact, we could burn 
air in gas. The experiment is a simple one and 
easily tried by anyone of a turn of mind so dis- 
posed. Take a small receiver—for instance, a 
large glass lamp chimney. Cover one end of 
it with a bit of sheet rubber, or still better, with 
a mass Of plaster of paris, and lead into it a 
little tube of glass or metal for the admission 
of air, with another one also which would 
maintain a constant supply of gas. Cover the 
top with a sheet of metal for afew minutes-and 
turn on the gas until the receiver is entirely 
filled. Slide off the cover and replace it quick- 
ly, so as not to allow the gas to escape, with 
one in which a small hole has been bored—a 
sheet of asbestos will do very well. The cur- 
rent of gas then will’ keep the receiver full 
without the admixture of any atmospheric air, 
except such as is introduced through the little 
tube in the center. Apply a match at the bot- 


tom; the flame will jump through the receiver, 
lighting both the air jet inside and the gas jet 
on top. If the experiment is properly conduct- 





ed there will be no explosion whatever. The 
result will be a jet of air burning in the atmo- 
sphere of gas, and a jet of gas burning from 
the little hole at the top, in air. The experi 
ment is a most interesting one and is well worth 
trying. 








The Market for Gas Securities. 





The general share market was weak and un- 
even since last time of writing, the speculators 
for short account having all the best of the ar- 
gument. Pessimistic opinions respecting the 
future had the call in the speech of brokers and 
money lenders, and the exports of gold were 
always quoted to show that nothing but disas- 
ter was ahead for those who refused to part with 
their shares at the ruling values of the day. 
So far as city gas shares were concerned, how- 
ever, the pessimists seem to have had their la- 
bor for their pains, in that if they expected to 
adversely influence prices for gas securities, so 
as to increase their hvuldings thereof, they 
failed. 

The dealings in Consolidated were on a scale 
somewhat smaller than those reported in it for 
some weeks back, but the stock held fairly 
well. It came in to-day (Friday) at 148}, which 
was the bid price. The uncertainty about the 
dividend for the past quarter continues, but as 
the time for its declaration is close at hand, the 
suspense will soon be over. Whether the div- 
idend is increased or not, dealers in the stock 
should distinctly remember that the Company 
can easily pay 10 per cent., and still keep on 
adding comfortably to its surplus. 

Other city gas shares are steady to strong, 
notably Mutual, which is bid for at 198, with 
no sign of any stock coming out. Equitable is 
steady at 200 bid. Some signs of absorption of 
New York and East River common are again 
in evidence, and our belief is that it offers at 
current figures a fair chance for a good specu- 
lative turn. Indeed, we would not be a bit 
surprised if it mounted permanently to 38 to 40. 
It is rumored that an arrangement could be 
made between the East River concern and the 
new Brooklyn Union he pet for a partial 
supply (perhaps one-half) of gas to the latter 
by the former, which it is said would enable 
the closing down of all save one of the latter's 
manufacturing plants, thus releasing for sale 
much valuable water front property. We only 

ive this as a rumor, for of our knowledge 
thereof we know not. Standard preferred is 
steady, as is also the common. 

The process of rearrangement in Brooklyn 
is going steadily on, the Brooklyn Union Com- 
pany being in full control. The stock of the 
new concern is bid for at 84, and the bonds are 
quoted at 1074 to 107%. The quotation for the 
stock looks to us to be on the high side. Some 
talk is i ae in of an opposition com- 
pany, on a bona fide basis, and the names of 
several thrifty Brooklyn politicians are men- 
tioned in connection therewith. Meanwhile 
Mr. J. Edward Addicks is smiling contentedly 
over the personal outcome to him of his Brook- 
lyn venture. 

In out-of-town shares, the feature is contin- 
ued weakness in Chicago, which sold to-day at 
63. There is no good reason for this depres- 
sion, and the shares are cheap at anything un- 
der 65, for the complete legal rehabilitation of 
the Company is assured. The decline in Balti- 
more Consolidated continues, and the rea- 
son therefor is that the Legislature and the 
Governor-elect are said to believe the Baltimore 
gas rates are too high. Bay State is a shade 
higher than it was a week ago, and Lacledes, 

rticularly the preferred, are also stronger. 

he Company pays, on December 16th, a semi- 
annual dividend of 2} per cent., also an extra 
dividend of 1 oe cent. on the preferred stock. 
Other dividends are: American Gas Company, 
$3 per share, payable on December 2; Welsbach 
Commercial Company, 2 per cent., payable De- 
eember 10. ; 
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Gas Stocks. 


a 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Waut Sr., New Yorx Crry. 


November 25. 


= All communications will receive particular attention. 
¢2~ The following quotations are based on the par value 


of $100 per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated,....0++++++++++ $85,480,000 100 147% 148% 
Central ........ TYTTTT TTT ye 500,000 50 1 ee 

Oe BED cccve ooedoscces 220,000 de 100 - 

WINN ss once vascovecas ++» 4,000,000 100 199 202 
PE Ds cnvenavaccoces 1,000,000 1,000 106 

ete | , S 2,300,000 1,000 114 _ 

Metropolitan Bonds eee 658,000 7" 108 = 112 

ines nanvcccdccccccs ee 8,500,000 100 198 es 

OO: RANE oon nne sec eeede 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 eh % P 
Northern .......... Coccscoce 150,000 50 79 8014 

= Pe iénecnensess 150,000 1,000 ae 98 
New York and East River 5,000,000 100 6 & 
RSE 2,000,000 100 6% Ww 
Bonds Ist 5's.........+06 3,500,000 1,000 100% 101% 
at i: & , Sewn 1,500,000 a 8644 8714 
Richmond Co., 8. I......... 348,650 50 50 $ 
ad Bonds....... 100,000 1,000 en - 
UIE ovisnksivacecscvess 5,000,000 100 71% TH 
Preferred. .......... «+» 5,000,000 100 107 p 
Bonds, Ist Mortgage, 5's 1,500,000 1,000 109 
WOOD saccreccccsthcpecese 209,650 50 «6112 

Gas Co's of Brooklyn. 

POs osc Kets csciriccece 2,000,000 2% 140 
i ctctersesdcnsesssese 1,200,000 20 70 os 

ite S| 320,000 1,000 101 
I isiccidescsevess ciceves 2,000,000 10 

Tag cahocsmeis - 1,000,000 = * 
Fulton-Municipal ........... 3,000,000 100 220 

” Bonds..... 300,000 xe 108 
PON. siccvnseccvsvscocces 1,000,000 10 =100 

OR, Thies. viccce 368,000 100 Si 

bs iievasveasée 94,000 os 98 100 
Metropolitan..............+. 870,000 100 200 

sty Bonds, 5's. .... 70,000 Je 
PRI 6.506 ccvccvccssoesccce 1,000,000 2% 3810 és 

* GRR.  sdcacccoccecese 700,000 1,000 99 100 

Williamsburgh.............. 1,000,000 Oo 310 - 
aa Bonds ....... 1,000,000 107 110 
Out-of-Town Companies 
Bay State....... ttc. 220. SB. ae 
* Income Bonds..... 2,000,000 1,000 Pi 30 
Boston United Gas Co.-- 
ist Series 8. F. Trust.. 7,000,000 1,000 81 82 
2d ba S *  .... 8,000,000 1,000 4a COT 
Buffalo Mutual............. 750,000 100 125 a 
. Bonds. ...... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 a 95 43 
Chicago Gas Co........-+.++ 25,000,000 100 63 6344 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 Of 9414 
ica sins tcccessceecs: 1,069,000 6% 67 
ist Mortgage............ 1,085,000 »~ 94 95 
Consumers. Jersey City.... %,000,000 100 87 91 
” Bonds.........+ 600,000 1,000 100 108 
Cincinnati G. & C. Co....... 7,000,000 100 203% 204 
Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 80 ee 41 
Bonds (6's)....... ee 150,000 we ee ee 
Consolidated, Baltimore.... 11,000,000 100 60 63 
Mortgage, 6°s.........+. 3,600,000 10?) =: 107% 
Chesapeake, ist 6's. 1,000,000 ea 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 Ke a 
Detrolt 2.200 ee seeess 4,000,000 24 34 

* Con. Bonds... +» 4,812,000 be 70 
Equitable Gas & Fuel ‘Co., 

Chicago, Bonds........... 2,000,000 1,000 on 101 
Fort Wayne ........sseeeeee 2,000,000 vi 7 80 

bi Bendes... i <cses 2,000,000 Re 8814 9 
TRAP ROOE once s ccc cévvccesees 750,000 % 180 18 
Indianapolis...... .......+.+ 2,000,000 142 ie 
- Bonds, 6°s..... . 2,650,000 “4 10844 105 
Jersey City.......cscesseees 750,000 20 180 <n 
Lafayette Gas Co., Ind..... 1,000,000 100 88 8 
Bonds .......+ covccccces 1,000,000 1,000 85 &7 
Louisville.............+ eeees 2,570,000 50 a 130 
Laclede, St. Louis.......... 7,500,000 100 22% «= 
PrODOETOG....0.050000 cecece 2,500,000 100 86 88 
Bonds.......... stecees - 9,084,400 1,000 96% «T 
Little Falls, N. Y reeech es600 50,000 100 ég 100 
BOW oo vcccce cocccvcces 25,000 = 100 
Montreal, Canada ...... sees 2,000,000 100 = 200 
Newark,N. J.,GasCo....... 1,000,000 75 
Bonds, 6's ...... eseeeves 4,000,000 és 120 
New HAaven.........eeeee00+ 1,000.000 2% 25 














oro P 4644 
Bonds......... 750,000 - 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 2,100,000 1,000 a 108 
2d mys -.e. 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 aS 1% 
FORMER N Pescccvccccccse —  seeese 25 9 102 
Rochester Gas & Elec. Co 2,150,000 50 A: 
PRRIIG 00s cecesccece 2,150,000 50 88 cs 
Consolidated 5’s........ 2,000,000 “o 8% «= 
San Francisco, Cal. ........ 10.000,000 100 70% 71 
St. Paul Gas Light Co...... 1,500,000 100 6844 «70 
1st Mortgage, 6’s........ 650,000 88 90 
Extension, 6'8........... 600,000 ee 
General Mortgage, 5's . 2,400,000 ‘i AN 
Syracuse, N. Y............. 500,000 25 Ai 
Washington, D. C.......... , 2,000,000 2 250 ~ 
Western, Milwaukee....... + 4,000,000 100 684 70 
Bonds, BS. ccc0 0s. 0008 3,556,000 i 93 ow 
Wilmington, Del............ 500,000 5 188 190 
bd ? 
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Ln: COT Chg DDL ERs adercebascusvnseseccasdanegn 882 
Isbell-Porter Company, New York City.............s000+ 852 
Fred. Bredel, Milwaukee, Wis. ...........csccccscecscvecs 879 
United Gas Improvement Co., Phila., Pa.............s0+- 873 
Berlin Iron Bridge Co., East Berlin, Conn................ 870 
National Gas and Water Co., Chicago, Ills................ 875 


Economical Gas Apparatus Construct'n Co., Toronto, Ont. 887 
The Western Gas Construction Co., Fort Wayne, Ind.... 874 


Humphreys & Glasgow, New York City.............. 000 870 
Gas Engineering Co., Pittsburgh, Pa..,............++5- .. 880 
SCRUBBERS AND CONDENSERS. 

G. Shepard Page's Sons, New York City.,................ 883 
R. D. Wood & Co., Phila., Pa...........+. vatapaieearas dine 882 
James R. Floyd & Sons, New York City .............005 884 
Continental Iron Works, Brooklyn, N. Y...............- 882 
Gas Engineering Co., Pittsburgh, Pa.................+... 880 
BREGENERATIVE FURNACES. 

Bartlett, Hayward & Co., Baltimore, Md................. 88i 
Fred. Bredel, Milwaukee, Wis..........sccecsecsesesseeee 879 
J. H. Gautier & Co., Jersey City, N. J..............000-5- 879 
Parker-Russell Mining and Mfg. Co., St. Louis. Mo...... 874 
Adam Weber, New York City .........ccccccceccccees aay 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City..............+s00. 883 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich................ 864 
G. Shepard Page's Sons, New York City ................. 883 
Gas Engineering Co., Pittsburgh, Pa............+ss++0.-- 880 
GAS METERS. 

John J. Griffin & Co., Phila., Pa.......scccsescscccesees .. 888 
American Meter Co., New York and Philadelphia........ 887 
The Goodwin Meter Co., Phila., Pa...........sesseeseeees 826 
Helme & Mclilhenny, Phila., Pa. . .....-..seeeeeeseeeeee 887 
D. McDonald & Co., Albany, N.Y...........cece.ceseseees 8e7 
Nathaniel Tufts, Boston, Mass...........0+000--eeeeee eens 886 
Maryland Meter and Mfg. Co. Baltimore, Md.... ....... 886 
Metric Metal Co., Erie, Pa ..........cesecssseeoeee sccoccce OES 
Keystone Meter Co., Royersford, Pa............eeseeeeees 886 
The Hillen Meter Co., Brooklyn, N. Y........ Seacccdecces 887 











GAS AND WATER PIPES, 


Ohio Pipe Co., Columbus, Ohio............ badktdecnbetids 885 
M. J. Drummond, New York City...........seseseeee-+ . 83 
BD. Wool & Cin, FR, Wii svsdcsdnsicccnd scdtecovect 882 
Warren Foundry and Machine Co., New York City...... 885 
Donaldson Iron Co., Emaus, Pa...........sesceeseeeesese: 835 
Addyston Pipe and Steel Co., Cincinnati, O............. 884 
GAS BAGS. 
Peerless Rubber Mfg. Co., New York City............++.- 865 


STEAM BLOWER FOR BUBNING BREEZE. 


W. BE. Parson, Now Wettig ici csgccciesics cccacccscsccs 879 
GAS COALS. 
Sn ae Ca i Is i inikcc ata ticacaccccsedccéacess 877 
Pepmene OS... Mine Wet CI diane de sccccvccsseccnccaccass 876 
Despard Gas Coal Co., Baltimore, Md................+--- 877 
Westmoreland Coal Co., Phila., Pa........csceeeeee eceee 877 
Shaner Coal Co., Philadelphia, Pa....... ....ssssss00-+-- 865 
Berwind-White Coal Mining Co., New York and Phila... 876 
Henry C. Scheel, New York City.....cccccoccscsccccccess 8i7 
CANNEL COALS. 

Perea Cig HO BON i iain nccctcccdecscdecesecéece 876 
Henry C. Scheel, New York City.............-cseeccseess 87 
GAS ENBICHERS, 

Standard Oil Co., New York City.........cc00---- scsseees 877 
The Sun Oil Co., Pittsburgh, Pa..........cccesesseseecee: 877 
W. H. Townsend, New York City........cccccccccccccscece 877 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind........ didedeconcasvedsceaass 877 
CONVEYING MACHINERY. 
©. W. Miami Commas BT  Giindecccsicecctnceccscstcs £65 
GAS GAUGES. 

The Bristol Co., Waterbury, Conn...........ssssesee0. «- £64 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City. 875 
Isbell-Porter Co., New York Clty..... cccccccccccccese. 


SELF-SEALING MOUTHPIECE DOORS, 


Isbell-Porter Company, New York City .............005- 882 
Continental Iron Works, Brooklyn, N. Y................. 882 
G. Shepard Page's Sons, New York City................ . 883 
RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City. N. J......00.......-0000 878 
B. Kreischer & Sons, New York City.................005- 878 
Des Ween, Te TO I oi ncdicccdcee: écscacccdccdecs 878 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ 878 
I ig UN en ern ded as ienestcuass ccccdeuess 878 
James Gardner, Jr., Pittsburgh, Pa.............s.seeeeee- 878 
Henry Maurer & Son, New York City............ssce0e0 878 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 878 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 878 
Brooklyn Firebrick Works, Brooklyn, N. Y..............- 878 
Ws Deira, ere Wee iin ce ccsactesecescesics. gecccs 865 
CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y.............008 878 
PF. Deloanedl, Wiser Weis Cae wis dsc ccc cctiecccdsedss eodece 865 
INCANDESCENT GAS LAMPS. 
Welsbach Light Co., Gloucester, N. J...........ceeeeeee-- 8&7 
MICA GOODS. 

The Mica Mfg. Co., New York City.......ccccccccccescece 865 
BURNERS. 

De Re a dik iiatinn 608 s6dacdtecdcnsesse 882 
George Bray & Co., Leeds, England............sseseses+s 8638 
Theo. Clough, Dobbe Ferry, N. Y..... 0.2... ccccscecevcces 864 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. 865 
GAS TUBING. 

New York Gas Tubing Co., New York City............... 865 
STREET LAMPS. 

Bartlett Lamp Mfg. Co., New York City................- 879 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 875 


Greenpoint Chemical Works, Brooklyn, N. Y............ 875 
Henry W. Douglas, Ann Arbor, Mich.........0.+++++ee00+ 875 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind....... ... 872 
Isbell-Porter Company, New York City............++- e.. 882 


Connelly Iron Sponge and Governor Co., New York City 875 
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VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y...........+ 874 
Chapman Valve Manufacturing Co., Boston, Mass....... 874 
R. D. Wood & Co., Phila., Pa..........004 wesaasesvenceces 882 
Continental Iron Works, Brooklyn, N. Y........6. 0 ..ee0s 882 
The P. H. & F. M. Roots Co., Connersville, Ind........... 872 


Isbell-Porter Co., New York City..... podeerevoneeuteseces 882 
The Western Gas Construction Co., Fort Wayne, Ted. . 874 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City........ccceeeceeeesees 


GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa...........scesceeeeees 888 


The American Gas Engine Co., Phila., Pa.......... see 866 
ENGINES AND BOILERS. . 

The Hazelton Boiler Company, New York City.......... 884 
W. G. & G. Greenfield, East Newark, N. J... ............. 884 
PURIFIER SCREENS. 

John CREE, TI TOU CE noc inncosiasnsssccwenncectsscc 865 
GAS STOVES. 

American Meter Co., New York and Philadelphia....... 871 
The Goodwin Meter Co., Phila., Pa....... -....ceceseeeeses 886 


George M. Clark & Co., Chicago, Ils............eseeeeee- S60 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 886 


William M. Crane & Co., New York City...............5- 869 

Keystone Meter Co., Royersford, Pa...............ceeeees 886 

A. Weiskittel & Son, Baltimore, Md...............000-.5- 584 

The Wolff Gas Radiator Mfg. Co., New York City....... 867 

ar Re Cas POR PRs ic scccssecuni coceonusess3s 865 
CHINA GAS KILNS. 

William M. Crane & Co., New York City,...............- 869 
COIN WRAPPERS. | 

Alvord & Co., Detroit, Mich.......ccccccsccccccccscescecss 744 


GASHOLDER PAINT. 


New York Marine Paint Co., Poughkeepsie, N.Y......... 874 
RED CEDAR TANKS. 

Williams Mfg. Co., Kalamazoo, Mich............e0+---+ 864 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y.....ccceccscccccccccscccess 874 


GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md 
Continental Iron Works, Brooklyn, N. Y... 
Deily & Fowler, Philadelphia, Pa..... Hove tutuctcceurde svi 
Davis & Farnum Mfg. Co.,Waltham, Mass.............-+- 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............+00++ 
Stacey Mfg. Co., Cincinnati, Ohio. ..........c.cseeeeceees 883 





R. D. Wood & Co., Philadelphia, Pa.......s20.+-seeeeeees 882 
PATENTS. 
H. B. Willson & Co., Washington, D. C,.......ceeeeeeess 865 





FOR SALE, 
Harris & Griffin Station Meter. 


From the fact that we have to buy a much larger meter, we 
now offer for sale, at a bargain, a 48x48 inch Harris & 
Griffin Station Meter, now in use at our works. 
CHAMPAIGN & URBANA GAS LT. & COKE Co., 
1,068-3 Champaign, Ills. 


FOR SALE, 


Gas and Electric Plant in Substantial, 
Growing Kansas Town of os 000 People. 
Posemst umeere leh op sation aeteieag business. Will sell whole 

3 interest and the 


or half interest. $10,0U0 will secure half 
eee at $75 
068-4 





rmonth. Address 
LPH HATFIELD, Wichita, Kas. 





DIVIDEND NOTICE. 


OFFICE OF THE AMERICAN Gas CoMPAMY, | 
222 S. Tarp Sr., Phila., Pa., Nov. 20, 1895. { 


The Board of Directors of the American Gas Company have 
this day declared a dividend of $3 per share on the Capital 
Stock of the Company, payable on and after Dec. 2, 1895. 

1868-1 MORRIS W. UD, Treas. 


DIVIDEND NOTICE. 


OFrFice oF WELSBACH COMMERCIAL Co! 
amar es Shen i Nov. 14, M1898: f 
The Directors haye uarterly dividend 
‘© (2) per. opens ea ferred stock, pay le on Dec. 
te adinpkondors referred stock, payé 
Pees Sede we be shecen Sees. ep..t tp M,, 


inclusive. Checks will 
1668-3 EDWARD C. LEE, Treasurer. 

















& 
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: 
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POSITION WANTED 


As Supt. or Manager of a Gas. Works or 
Gas and Electric Light Works. 
Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 


ing to change present employment. 
1043-tf Address “‘ Y. B.,’’ care this Journal. 





WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Small Gas Works. 
Bpenpenhe m8 enenautie, and is willing to begin at a moder- 
1082-tf “B.,” care this Journal. 











WANTED, 


A Second-Hand Gas Engine of Some 
Standard Make, 


that will develop from 8 to 10 horse power. 

price and full particulars, 

CAPITAL. GAS AND ELECTRIC LT. CO., 
Frankfort, Ky. 


FOR SALE, 
Four Purifying Boxes, 8 ft. by 8 fv., 


with 6-inch Center Valves and Connections, in good order. 


HOUSTON GAS LIGHT CO., 
Houston, Texas. 


Address, giving 


1065-6 





1064-8 





re 










NO EXTRA LABOR OR 
OPERATING EX- 











Coal Tar For Sale. 


PROP@SALS for the entire make of TAR in the 
works of the Pittsburgh Gas Company, for five years from 





the first day of January next, will be received at the Com- 
pany’s Office, No. 485 Sixth Avenue, Pittsburgh, Pa., until 
the 7th day of December, at noon. Bids to be by the net 
oon of 2,000 pounds of coal carbonized. Tar to be delivered 
Right to use sufficient tar for Com- 
pany’s own purposes, and to reject any or all bids, reserved. 
Address bids to D. Herbert Hostetter, Prest. 
1066-8 JOHN H. McELROY, Eng’r. 


_ Proposals for Coal Tar. 


The North Adams (Mass.) Gas Light Company invites Pro- 
posals for its annual output of Gas Tar, amouuting to 600 
barrels, The gas made on these works is strictly produced 
from the carbonization of the best gas coal, no oil being used 
even for enriching purposes. 


in tank at our works. 








"treme PRESSURE GAUGE 





For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 


Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World's Columbian Exposition. 








FOR SALE. 
Approved Very,Fine Formula 
(PATENT OR SECRET) 


For Manufacturing. Incandescent Gas Light Mantles, 


350 per Cent. Net Profit. 
Address “J. D., 491,” care of RUDOLF MOSSE, 


Beruy, 8.W, Germany. 














Red Cedar. 
TANKS. 


Cylinders and Caissons Rar 


of PINE or CYPRESS. Any size. 


WILLIAMS MFG. CO., Kalamazoo, Mich. 








16 omg md St., New York. 
37 Monadnock Bidg., Chi_ago. 
36 S. Market S8t., Beaton, 
321 Vine St., Phila, 





THEO. CLOUGH, 


MANUFACTURER OF 


Clough’s Patefit Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


Iron Burners of Every Description. 


| THEO... CLOUGH, 





BE. H. Nickel Tips for Water Gas. 


Prices and Catalogue on Application, 


Dobbs Ferry, N. Y. 













Nov 25, 1895 American Gas Light FZournal. 865 








Get Our Prices on 


Mica Chimeys- WW. HUNT GOMPANY. 














COKE CARS for Gas Works, 

For Welsbach Lights, TIP CARS for Carrying Ashes, 
sce gg CHARGING CARS for Bringing Coal 
Mica from the Storage Bins to Boiler 
° Room and Retort Houses. 

Canopies. 
P INDUSTRIAL RAILWAYS 
Th MICA MFG C0 Specially designed for handling material 
p P By = a — in and around 

Micasmiths, ~~ THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 





88 Fulton Street, - - New York City; 45 BROADWAY, - - NEW YORK. 


TZ ~~ If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 



















ro 4 

Pewee «© hy) NEW YORK GAS TUBING CO. 
certrecoretreectonme. Gupfeasaedus = |S, eS 771-779 Greenwich St., N. Y. 

Be @) WILLSON 4 Seatiaen ais | tal GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 











"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 





CORRESPONDENCE SOLICITED. 











SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, Wilder’s Patents, Nov. 15 & 22, 1892. 


BLOCES, TILES, FIREBRICES, FIRE CEMENT, | 


Stettin “Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


EB. BHEREND, Taiwmpo REGENERATIVE GAS HEATER Peerless Patent 


Improved Gas Bag 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired 









| These Gas Bags are used to stop the flow of gas while re 
| pairing or making alterations in gas mains. There have been 


oN 
XK 
\ AS \\ numerous cases of workmen being badly injured, and some- 


DANN 
: . times fatally, by the escape of gas resulting from the burst- 
306-310 Eleventh Avenue, New York. | Heats both air and gas before combustion. Gives high | ing of a bag, and our patent improvement is designed to 


| tiene bien tu ial wheel cl ie waht! obviate such calamities. The indicator A shows unerringly 
We also make the Cheapest and Strongest Te ee ee ey, when the bag has been sufficienty inflated to pack the main, 


REVERSIBLE BULTED TRAYS IN THE MARKET freedom from smoke and smell. Radiates heat to the | ang when the pumping should be stopped. Our Bags are 
for Ob floor. Warms the feet and does not overheat the head. | made of a rubber stock especially prepared to admit of great 
; No headache and no colds caused by cold feet where this | distension, and to resist the action of Oils, Gases, Naphtha 


. é 3 and other residuum in the mains, and they are made with 
Heater is used. Has Group Governor, which regulates | lapped joints, which adds tly to their strength. 


Patent Lava Gas Tips. gas volumetrically proportionate to heat desired; the only | si Gas Bag, each, 30.0 Iain. Gas Bag, each, $5.00 


correct regulation for stoves and furnaces. A gas heater,| 4 
UNIFORMITY “ 
GUARANTEED. (-@ F= 
ALL SIZES af 
AND SHAPES. i il | 


Gj correct principles, and gives results not obtained with | 


‘iain : or | | aaa descriptive circulars and order sample Heater. The Peerless Rubber Mfg. Co. 
Z “aavtaseoen. a os WILDER MFG. CO., 816-822 Cherry St., Phila| 16 Warren St., N. Y. City. 





THULE 











1.05 me 12.00 

if a free gift, is still costly and extravagant if it burns gas | . “ 1.%5 24 * “ “ 17.00 

wastefully. The Triumph Heater is constructed upon | s = Mr Poo =" salae 
| ; 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London’ and Kilmarnock. 


KX 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 


Isolated Electric Plants. 





Tandem 
Cylinder. 
impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address ww. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts., Fort Wavne Ino. 
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The Improved 


_ Welsbach Light. 








No, 3! Burner, with Nos, 10 and 43 Shades. 
Made by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 














The WOLFF Gas Radiator. 


The Most Ornamental and Economical Gas Heater in the World. 


The WOLFF Cas Radiators are no Longer an Experiment. 











Heating with gas as a fuel instead of wood or coal was made practicable only 
four years ago, when the first WOLFF Gas Radiator was made. Since that time 
we have supplied Gas Radiators to heat all kinds of Rooms, Halls, Stores, Churches, 
Theaters, etc.; they are used in Bed Chambers, Sick Rooms, and wherever heat is 
required. And, because of their great success, several imitation Gas Radiators 
are offered, ‘‘said to be as good as Wolff’s;” but none of them are as good. The 
WOLFF Radiator gives more and better quality of heat, at less cost, than any gas 
heater in the market. 


In our Trilby Heater we again offer something mew, novel and good, as well as beautiful and 
pleasing to the eye. Most Stoves, Heaters and Radiators in use heat. the top of the room, leaving the 
floor cold (hence keep the head warm and the feet cold). Our Trilby Heater warms the floor first; 
then the heat rises gradually, warming the whole room comfortably, cold air being drawn in from the 
bottom (passing between the heated radiating flues) and thoroughly warmed before passing out at the 
top, while the gas, mixed with air, is burned in our ‘** Patent Incandescent Iron Fires Burners,” which 
greatly intensifies the heat, causing an extra amount of heat to 
be radiated, or thrown off onto the floor, while the products of Yee 
combustion are carried up through radiating iron flues to the top 
of the Trilby Heater, and downwards and out through opening to 
flue or chimney pipe connection, making a current or outlet for 
burnt gas or impure air, thus causing perfect ventilation in the 
room. 

The Trilby uses less gas and gives more and better heat than 
any other Gas Radiator in the market. 





MANUFACTURED BY 


eG THE WOLFF GAS RADIATOR 
dun a nadie. a 


Deep. The Trilby Heaters are furnished in Brass, Copper-Bronze 


and Nickel Plate, Office, 164 Franklin St., New York. 
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Bray’s Patent “Enamel” Gas Burners. 





Bray's ‘‘Special” 


and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 


‘their REDUCED™PRICE, save their cost in gas alone in forty hours’ use. 





Union Jet. 


Slit Union, 


Batswing. 


Adjustable. 


Made with Inside Screw, to Suit American Fittings. 


The ‘‘Specials” are made to suit Low and High Pressures. 
the sizes of which can be arranged to suit any Pressure and Consumption. 


The ‘‘Adjustables” consist of two Burners screwed together, 
For full description see Catalogue. 


See that ‘‘Bray’s Special” or ‘‘Bray’s Adjustable”’ is stamped on each kind of Burner. 





ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Mfg. Co., 181 to 189 Mercer St. 
IN BOSTON, MASS.: 


Consolidated Gas Co. of New York, 4 Irving Place. 
Waldo Brothers, 88 Water Street. 








SCciEN TIE IC BOOKER SS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $8. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $7. 

TRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents, 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


The above will be forwarded by express, upon receipt of price. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 

DIGEST OF GAS LAW. $5. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. . New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. | 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 


TEXT BOOK OF he ae CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


FUEL AND ITS APPLICATIONS. $7.50 
TREATISE ON MASONRY CONSTRUCTION. Baker. $65. | 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


ACCUMULATORS. By Sir D. Solomons. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 

ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp- 
$3. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By'J. Overend. 40 cis. 

$1.50. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


|DOMESTIC ELECTRICITY FOR AMATEURS. By E. 


Hospitalier. $2.50. 
PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


| PRACTICAL GUIDE TO THE TESTING OF INSULATED 


WIRES AND CABLES. $1. 
| ELECTRIC LIGHT FITTING. $2. 
| PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


If sent by mail, postage must be added to 


sbove prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt of order. 


All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 














Nov. 25, 1895 American Gas Light Journal, 


Jewel Gas Heaters 


and Radiators. 
54 Styles. From $4 to $30. 


The Finest and Many 
aK Largest Linein New 
the World.... Designs. 











It Will Pay You to Have the Jewel Gatalog. 


GEORGE M. CLARK & COMPANY, 


MAKERS, 
149-161 Superior Street, Chicago. 
Eastern Agency, 152-154 West 23d Street, N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St.. NEW YORK CITY. 











SEND FOR NEW CATALOGUE. SEND FOR NEW CATALOGUE. 





We Carry the Most 
Complete Line of 


Tailor Stoves, 
Soldering Furnaces, 





Gas Appliances in the Griddles, 
Country. Waffle Stoves, 
Gas Fires, Gas Logs, Hot Plates, 
Fire Place Heaters, | Gas Kilns, etc., etc. 
Ranges, Broilers, A New Line of 
Laundry Stoves, | Radiators. 


The “Eureka” Connection for Setting Meters. 


Every Gas Company should consider this Device, as it is one of the utmost importance in the saving of Time 
and Material. Full description will be mailed on application. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILOOX, Treasurer. GEO. H. SAGE, Secretary. 


™% BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Connecticut Electric Company, at Waterbury, Conn. The building is 51 feet in width by 251 feet in length, with brick walls 
and iron truss roof covered with corrugated iron. For an Electric Light Station, where the risk from fire is 
very great, this construction particularly commends itself, as this risk is entirely eliminated. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











ac«x. C. HumMPHRErS, M.E., ArTuHuR @. GLASGow, M.E., 
WANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
(64 Broapway,) LONDON & NEW YORK, LONDON, S. W., 
MEW YORK. *" HUMGLAS.** ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By Cc. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER C0. 








ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 


PUBLIC LIGHTING TABLE. 


SAN FRANCISCO. 






































DECEMBER, 1895. 


| Table No. 1. NEW YORK 











'wable No. 2. 








Tue. | 3) 500 PM 
Wed.| 4) 5.00 
Thu. | 5} 5.00 
































Mon.| 9} 5.00 
Tue. |10| 5.00 
Wed. 11} 5.00 
Thu. 12) 5.00 | 
Fri. (13) 5.00 | 
Sat. | 14) 5.00 
Sun. |15| 5.10 NM 
Mon. | 16} 5.10 
Tue. |17| 5.10 | 
Wed. | 18} 5.10 
Thu. |19! 5.10 
| Fri. (20) 8.00 
Sat. 2 9.00 
Sun. |22)10.00 
Mon. lo: 11.00 FQ 
Tue. |24/12.00 am 
Wed. |25) 1.00 
Thu. |26) 2.10 
: Fri. |27| 3.20 | 
Sat. |28| 4.20 





Sun. 29] 5.30 
Mon. |30'No L. 























Fri. 6| 5.00 ‘10 
Sat. 7) 5.00 11.20 | 
Sun. | 8| 5.00 — AM}) 4.20 | 6.15 
1. 


if 

= 

= | FOLLOWING THE || _ CITY. 

a | MOON. || Att Niext 

o | LigHTINe. 

en BE | 

A =| Light. | Extinguish.|, Light. og 
| P.M. | AM. 


Sun. | 1|NoL.ruNo L. || 4.20 | 6.10 
Mon.| 2\NoL. |No L. 4.20 | 6.10 


6. 


7.40 || 4.20 | 6.15 


8. 


50 4.20 | 6.15 
3.00 4.20 | 6.20 

| 4.10 4.20 | 6.20 
6.10 4.20 | 6.20 
6.10 4.20 | 6.20 


6. 
6. 
6. 
6. 
6. 
6. 
6. 


6.20 || 4.29 | 6.20 
6.20 || 4.20 | 6.20 
6.20 || 4.20 | 6.20 
6.20 || 420 | 6.25 
6.20 4.20 | 6.°5 
6.20 4.20 | 6.25 
6.20 4.20 | 6.25 
6.20 || 4.20 | 6.25 
6.20 {| 4.20 | 6.25 
No L. 4.20 |} 6.25 

bs | 


Tue. I31 iNo L.em No I. at 4.20 | ay, 


TOTAL HOURS LIGHTING 
DURING 1895. 





30 PM}, 4.20 | 6.15 


50 || 4.20 | 6.15 
10 | 4.20 | 6.15 
| 4.20 | 6.15 








10 4.20 | 6.20 
20 4.20 | 6 20 
20 4.20 | 6.20 
20 4.20 | 6.20 
20 || 4.20 | 6.20 
20 || 4.20! 6.20 
20 = || 420} 6.20 














By Table No. ¢<. 
Hrs. Min. 


March. ....195.50 
April.... ...165.30 
ee 153.40 


WNT oss west 146 30 
August ... 152.50 
September ..165.10 
October... .186.10 
November.. 204.10 
December. . 219.30 














Total, yr. .2161.20 








January ....237.00 | January. ...423.20 
February. ..196.40 February. ..355.25 


June ......138.20 | 





By Table No. 2. 
Hrs. Min. 














March.....355.35 
BG 6 a0. 0:0% 298.50 
| eer 264.50 
A eee 234.25 
July.. 243.45 


August ... . 280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 y, 








Total, yr...3987.45 
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P. H. & F. M. ROOTS Co,, 


Connersville, Ind. 





Exhausters with Combined Capacity of 65,000,000 Feet per Day Sold so far this Season. 





GAS EXHAUSTERS. | BYE-PASS VALVES. 











AUTOMATIC GAS GOVERNORS. 





GAS VALVES. PIPE FITTINGS. 















of 
Direct 
Connected 
Engine 
and 
Exhauster 
on Same 


Bedplate. 














This Design 
is Used 
for all 


xhausters 





from 
No. 7 
to 
No. 10, 


inclusive. 









COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Commnersville, Indiana. 
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THE UNITED | 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA, PA. 














Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 


POOR OOOO OOOO OOS EEE EEOEES CHEESE EEEOEEESEESEOHESEEEESE STOOD OEOOO OSH EHEEEEEEE ET HE TEESE SEDER ESHEEEDESESEESES TEE SESEDSSESEODT ESOS ESOSSRESESEESOSESESEOSTSS SESS SE SESE SOSESESSESESEUSOSSSOOOSD 








Standard ** Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “* Distillates,” 


~ BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works; erected to 
meet any conditions. Apparatus designed to use any grade‘éf Oil, 
and Anthracite Coal, or Gas House or Oven Coke. . 














PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 


GAS CONSTRUCTION CoO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
WURAGGE WUIUNE, cusses aaa 


Double Su perheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, bins: Vaverzits 


of the Carbureter (Patented Nov. |3th, 1894). This ImpROvVED SETTING can be applied to 
the ordinary Settings now in use. 


All settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” 


Our Apparatus will use any 


grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENEBAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 


New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 

















SEND FOR CIRCULAR. 


Tee 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 





OFFICE AND WORKS: 
238 to 054 River St., & 67 to S83 Vall Av. 
TROY WY. ; 


LUDLOW VALVE MFG. C0., 


SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire dydrants. 





NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEIN. 


| 
= 
<j 
ttt 
pie Sshele. 
PAINT “." Holders 


And all Ironwork about Gas Works. 
POU CHR BEE Psi, N. WY. 


CHAPMAN VALVE MANUFACTURING CO,, 


:/MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete, 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. . New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mig. Co.. 810 North Second St 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.0. 


J. P. WHITTIER, Price, $2.50. 
70 Rush St., Near Division Ave., Brooklyn, N. ¥. | A. M. CALLENDER & CO., 32 Pine Street N. Y. City 























The Cas Engineer’s 
Laboratorv Handbook. 
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NATIONAL GAS«s> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas~ Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 








Plians and EHstimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’] Manager. 


E.%£. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“IRON SPONGE.” 


substitu 


te for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION : 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY“and CONSUMER ALIKE! 


IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 


Price, $3.00. 


THE 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AN. 
AMMONIACAL LIQUOR. 
By Gzorez Lunas. Price $12.50. 





A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OCANNELS. 

By Davm A, Granam. §8vo., Cloth. Price $8. 

Orders for these books may be sent to this office. 


A. M. CALLENDER & C0., 
32 Pine 82., N. Y. Orry 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas ("cts‘compcny) Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now In use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 








~ The American Gas Engineer 
and Superintendent's Handbook. 


By WM. MOONTHY. 


S88O Pages, Full Gilt Morocco. 


A. M. CALLENDER & CO., 32 Pine St., N.Y. 


Price. $8.00. 
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oops PRRAKINS & GO,, | suv | 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWINC 


Standard Gas Coals « Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Haltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The. Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 




















Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 
Single carloads or more delivered at any required point in the United States or Canada. 














BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


. ‘ STRIGTLY High Grade. ... . 

Offices : Carefully prepared. 

88 Broadway, New York. | | For Gas Making or 
Betz Building, Philadelphia. wi Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng.,; having compiled a novel Chart:or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to n Hol he total number amounting to near 700), offers for sale:a 
limited number <* copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


. A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GASB COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork EE. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
io ig = »* «© Lecust Point, Baltimore, Md. 
OFFICE, - «= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, }_sqmyrs, | BANGS & HORTON 
71 Broudway, N. Y. 60 Congress 8t., Boston. 


HENRY G. SGHEEL, 


Tidewater Sales nt and Shipper of High Grade Westaiile- 
land Vein, Youghiogheny, and West Virginia 
Thoroughly Screened 


Superior Keptecks jas Cannel, Connellsville ~a Mountain 
®, Clearfield and Cumberland Vein 
d Smithing Coals. 
Room 176, AB a “Building, No. 1 Broadway, N. Y. City. 
LL 





— THE —. 


PENN GAS COAL co. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Se: Soiicited. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies, 
Room 115. 29 Broadway, N.Y. City, 


Strong, 











GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, 85.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent { 


Ae M. CALLENDER & CO., 32 Pine 8t., N.% 





EpmMuND H. McCuLLouGhH, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


.|Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








Toledo, O., and Pittsburgh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited, Ta 





GAS OIL. 


26 Broadway, New York Citv. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





Cuas. E. Grecory,Prest. Davin R. Daty, V.-Pest. & Treas 
H. D. ABERNETHY, Sec. 


JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 
Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 








wWffice, 88 Van Dyke St., Brooklyn, N. Y. 
Ve 


LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

_ OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 








ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 












(23° ST. ABOVE POE ; 
Fine Brick 
AND 


Ciay RETORTS* 











oe 





Works, 
LOCEPORT STATION, PA. 


—-ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiEnEITAM GARDNER @w SOW. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 








HENRY MAURER & SON,| 


(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 


WORKS, Perth Amboy, N. J. 


OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Vement of great value for patching retorts, 

pieces, making up all bench-work joints, oS gene 
cupolas. See sant 5 ee ee ie oe Economic 

ee amy — stick. 





In Casks, 400 to 800 po at 5 cents ind. 
In Kegs, 100 to 200 pounds a “ 6 ee 
In Kegs less than 100 “ 


C.L. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.¥. 


Western Agent, H. T. GEROULD, Centralia, Ills, 


oe “ oo 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal o1 





Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. AvGeust LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 12x23 
and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


A.M. CALLENDER & O0O., 82 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 
* Gas Apparatis. x 














No. 118 Farwell Avenue, Milwaukee, Wis, 








FLEMMING’S A CONVENIENT Bartlett Lamp Mfg. Company 
Generator Gas Furnace pinpeR for the JOURNAL | 


STRONG. 


Globe Lamps 


Streets, Parks, Publ 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 
Office and Salesroom, 
A.M. Callende 


aco, | {37 & 139 W. Broadway, New York City. 


82 Pine st., 
N.Y. City Gas Companies and others intending to erect Lamp 


and Posts will do well to communicate with us. 


DURABLE. 


LIGHT. | 
SIMPLE 
CHEAP. 


HANDSOME. | 





i 
Price, $1. | 




















Farson’s Steam Blower, 


FOR IMPROVING BAD pga IN BOILERS, AND FOR BURNING BREEZE 
R OTHER WASTE MATERIAL. 


BF hooper gael PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BO1LLER TUBES. 











Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. These devices are all first-class. They will be sent to anv responsible party for trial. No saie 


$3.00 per Annum. unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


A. M. CALLENDER @ Cd. H. E. PARSON. Sunt.. 621 Broadway, N. Y 


FIELDS ANALYSIS 


E"or the Wear 1804. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke ae London. 
~ Price, $5. For Sale by 


A. M. CALLENDER &CO., - No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg,, 8 Oliver St. 


Single, Double Je and Triple-Lift. Gasholders of any Capacity. Tubular, 


Pipe and Sinuous Friction Condensers of all Sizes. 








Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke. Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
' Also, Gas and -Water Pipe, Flanged Pipe, Sugar House Work, and 
» Special Castings of all Descriptions. 











GAS ENGINEERING COMPANY, 


a 


INCORPORATED, 


Conestoga’ Building, PITTSBU cere, rA. 


MANUFACTURERS OF al 
F. L. SLOCUM, Prest. 




















SAM’L WOODS, Treas. 


Fj 


Gas Works Machinery of all kinds, 


PATENTEE-AND OWNER OF 


PITTSBURGH . WASHER-SCRUBBER, 


SOLE AGENT, FOR 


. FELDMANN AMMONIA MACHINE, 


roducing Sul A 
ese cod Ooucontregt poe es ns aan 
The Erection of Bi-Product Coke ovens ¥ 
a Specialty.” 


Faux System of Recuperative Benches, 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER: 





‘ . = 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 








INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented.a Five-way Center Seal Cap; we are now in position to offer and 
recommend it to Gas Gompanies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all. your Purifying Boxes in.constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change. can be made in.one day, and will not necessitate the disturbing of your connections. 
Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output... 

For information and Prices address _ 





KERR MURRAY MFG. CO., 


apwrers of Gas Works Apparatus and Holders, 


(a. JOO ¢. (ow WwWaywNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 

















Triple, Double & Single-Lift PURIFIERS. 


GASHOLDERS. 














CONDENSERS. 








[ron Holder Tanks. 


Scrubbers, 


ROOF FRAMES. 








Bench Castings. 


Girders. re A. : 
OlL STORAGE TANKS. 











BEAMS 

















The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Desigoned and Constructed. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
Gen’! Mang’r & Treas. Chief Engineer. 


the Beonomical Gas Apparatus Construction Co., Ld. a 


269 Front Street, East, - - Toronto, Canada. 








ENGINEERS AND BUILDERS a lee IE: 


OF THE 


Improved howe Water Gas Apparatus 


r {hy : Mi a ; 
Designed to give the Greatest Efficiency when using any kind of Oil, wi 1h 24 | il i 
Anthracite Coal, Gas House or Oven Coke. } 


— iH 
New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled . 


Catalogues, Plane and§ Estimates Furnished upom Application. 



































LOWE WATER GAS APPARATUS, MERRIFIELD=-WESTCOTT-PEARSON SETTING. 
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R. D, WOOD & CO,, Zz, %.-. The Mitchell Scrubber, Patented. 9 


400 Chestnut Street, Philadelphia, Pa. a | on 








CAST IRON PIPE. |~gueee el 
monn oP wee SS je mie) 


Gas Holders, aA er 


Single, Double and Triple Lifts, tor or without Wrought Iron 
or Steel Tanks 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


Titian 





















MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 















. For Round, Oval, or “D” Retorts. 
! ! 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 
TELE LOGBIS  FPROCTS. | wcersscc cr sonsnns » wssesnen 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under 0 ciated premure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. ; Ais, SRAYIOS Das Pouie; eee erat 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
oOo. A. GEFRoOoOR ER, 
BURDETT LOOMIS, —-— = Hartford, Conn. 248 N. Sth St., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


iS 
a> 
\ < : 
H 

























i e% 4 


bys] 


H. RANSHAW, Prest. & Mangr. T. H. Bracu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 185!. 





Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains; Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


e Cincinnati, Ohio. 


ane Shepard Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G98 Wall Street, New Work City. 





















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


H. C. SLANEY, 
Gas Hmneoineer 


T. G. LANSDEN, 
Consul'ing and Contracting Gas Engineer 





Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 


i treet, Brooklyn ay. Estimates, Plans and Specifications for New Works (Coa 
406 Sixth 8 t. ya, n or Water Gas), and for Extensions or Alterations. 
Plans, Specifications and Estimates furnished for New 


Works, Alteration or Extension of Old Plants. 








|Room H, 108 N. 4th St., St. Louis, Mo. 
| 


WM. HENRY WHITE, 


32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 











No. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








| " Single or Telescopic. With or Without Iron or Steel Tanks. 
= OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace pane. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain,dfass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


THE HAZELTON. or Porcupine Water, Gas and 
, is WATER TUBE BOILER.) Culvert Pipe, 


“ ) 
Y The Best Boiler in the World, and the Cheapest per Square Foot 
se 


Unequaled for the Economical Production of Very Dry Steam. Cranes, 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and Road Rollers, 


Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 


























mers Special Machinery 
The HAZELTON BOILER GOMPANY, aan 
Sole Proprietors and Manufacturers, Manufacturer’s Designs 


Tele, “saisth st," New York. GEN'| Office, 716 E. (3th St., N.Y., U.S.A. 


For special information 


and prices, write to 
SCREEN F'iE:i.D 


Steam Engine Works. The Addyston 
ger noel Pipe & Steel Co., 


Greenfield Stationary, Portable and Yacht - : ; 
ENGINES AND BoiLers. Cincinnati, O. 


. Also Horizontal, Automatic and Variable Cut-off Engines 


ee JOS. R. THOMAS, 


Also Vertical and Hori | and Marine Boilers. 
*° Steam Pumps and Adams’ Grate Bars. «| NO. 32 Pine Street, N.Y. City. 


Ze W.6.26. GREENFIELD, - - ” EAST NEWARK, N. J,; cOmsuttine ann constructinea 


ape = Gas Engineer and Contractor. 
The Gas Engineer’s Laboratory Handbook. PLANS, SPECIFICATIONS AND ESTIMATES FURXTSRED. 


‘~~ By JOHN HORNBY, F.L.C. Price, $2.50. Contracts taken for all Appliances 


reauired 
A. M. CALLENDER & CO., - - # No. 32 Pine Street, New York City. Either for New = i one Werks, 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPARY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


@as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Piy 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
GENERAL FOUNDERS AND MACHINISTS 


SColumbus, Ohio. 


Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 Pine 8r., N. Y. Crty 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40, 
A. M. CALLENDER & CO., 82 Pine 9t., N. Y. Crry. 








7 








WARREN FOUNDRY 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


PaO CAST IRON WATER AND GAS PIPE, 


FroM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Oflce, Corbin Building, 192 Broadway, ¥. Y. 





GEORGE ORMROD. Manger. & Treas.. Emaus, 
JOHN DONALDSON, Prest , Bots Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


ATER AND G 
Also, me... rune, LAMP > rece, Etc. 











1894 DIRECTORY 1894 


OF AMEBERIOAN a COMPANIES 


Price, 


A. M. CALLENDER 


& CO, 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, | 
Barlett Lamp Mtg. Co, 


39 & 41 W. Broadway, 4 
New York City. = 


Telephone, 1125 Courtlandt. - 








Special 





Aqts., 





METRIC METAL GoO., 


MANUFACTURERS OF 


fry fas Meters 


FOR ALL KINDS OF SERVICE 





Attention. Paid to 





McELW AINE-RICHARDS.CO., 62.4 64,W. Maryland St., Indianapolis. ind 





Factory 
and Office 


Erie, Pa. 


| ESTIMATES FURNISHED 
ON APPLICATION. 
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NATETIANIEL TOERIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER 0 


DRY GAS METERS. 
Station Meters of any Capacity. 


4 Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
the best facilities f Fa33 METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


ames, enabled to f 
work and answer orders A mparatus for the Chemical Testing of Gas and Gaus Liquor. 























pone 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY,. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 
“Success” and “Perfect” Gas Stoves. | 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, | 


_ Standard Photometrical=Analytical Gas Apparatus 


‘*Sun Diac” Gas CooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 






































WESTERN MANAGERS: PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CoO., 
121-207 South Seventh Street, . 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


i : 
Manufactorics: GSAS STOVES. en se setae eC oe 
SUGG@’S “STANDARD” ARGAND BURNERS, 27 8. Clinton Street, Chicago. 
- ig ue naa we SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Lou's. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco, 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVEHERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS, 


D. McDONALD & CO., 


Bastablished iss4. 











| sattacen 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


®P Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Histablished 1881 ) 


THE HILLEN METER CoO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 





Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
















. ’ ionai 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N, Clinton Street, Chicago, 


Occupies this page every alternate week 

















2 CO RO0s Cu oaes canes ct ewheceses KKERCe is SPEED OU Ren REE REET NE CPR LES For efficiency and low gas consumption. 


For smooth and quiet running. 
U N E QU A | E D For simplicity of construction and grace in design. 
: a For general reliability. 
Ae ROO e eee eee eee ee eee ee ee eee eae ee eee EEE EE HOSE HEE EE eee ee sete sees EES eeeeeeeeseeeeeemsere For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


_ The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. ‘The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


| 











Our SIMPLICITY, a5 fax as is 
| ; ssible, with good de- 
Columbian po 3 
{ sign and perfect Work- 
5 ty e€ ing. Built on scientific 
iS FITTED principles, with a view 
With removable seats and 
itieckaien. to HIGHEST EFFICIENCY 
With Patent Alloy Tube, 
good for one year. ms 
With timing device for igni- 
tion, preventing starting 
backward; or with elec 
tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250 H.P. 


rw 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. : Ney 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” Inc., 38d & Walnut Streets, Phila., Pa. 
NEW YORK. 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St f 








